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You will want to see... 


“Hemo the Magnificent’ 


The fascinating story of blood and circulation 


Dr. Frank Baxter and Richard Carlson in a scene from “‘Hemo the Magnificent” 





Second in the new TV Science Series that presented “Our Mr. Sun” 





Following its presentation last fall, “Our Mr. Sun” 
was acclaimed by people associated with the sciences 
as an imaginative and informative TV science drama. 


On March 20 you will see the second program in 
this educational and entertaining series—“‘Hemo the 
Magnificent.” 

Combining actual photo-micrography with ingen- 
ious animation, “Hemo the Magnificent” dramatizes 
the vital roles of blood and circulation in the life 


process. Scientific accuracy is assured by a distin- 
guished Scientific Advisory Board and four eminent 
medical scientists who acted as special advisors. The 
program was produced and directed by Frank Capra, 
winner of three Academy Awards. 


Everyone associated with the sciences will find 
‘“‘Hemo the Magnificent” of unusual interest. Don’t 
miss it—and remind your colleagues to see it on 


Wednesday, March 20. 


Tune in this special science telecast on the CBS-TV network, 9-10 P.M., 
E.S.T., Wednesday, March 20. Check /oca/ listings for time and station. 


brought to you in full color 


and black and white by the BELL TELEPHONE SYSTEM 
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The complete line of LEITZ PHASE CONTRAST OBJECTIVES makes possible a wide range 
of magnifications and working distances in phase contrast microscopy. Manufactured to the 
highest standards known to optical science, LEITZ PHASE CONTRAST OBJECTIVES include 
water and oil immersion types as well as high dry objectives with exceptionally long working 


distances. The latter, available with high contrast, are particularly desirable for tissue 
culture examinations. 


The LEITZ PHASE CONTRAST CONDENSER, when used with high dry objectives, has a 


working distance of approximately 12 millimeters—one example of the many advantages 
of LEITZ PHASE CONTRAST. 
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] George William Fischer, State College of Washington; 
Charles Stewart Holton, U. S. Department of Agriculture 
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historical aspects, economic importance, phylogeny, 
morphology, and taxonomy of the smut ‘ang A host 
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effects on the hosts; various phases of life histories ; 
phenomena of the smut fungi’s physiological varia- 
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a new synthesis of the environmental relationships of 
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field work, it analyzes the components of the bio- 
geographic community in terms of their historical 
setting, climatic tolerance, genetic make-up and ad- 
justment to habitat and to one another. Encompassin 
the study of botany, ecology, and geography, boo 
provides an integrated perspective invaluable for in- 
terpreting environmental complexes and the ecologi- 
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tables, 369 pp. $7.50 
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HE Sanborn Model 169A-OR Viso-Scope is a self-contained 
electrocardiographic system which may be used in the presence of 
explosive anesthetics with complete confidence in its safeness because of its 
approval by the Underwriters’ Laboratories for use in ‘Class I, 
eel Group C, Hazardous Locations,”’ defined in Article 510 of 
; i }_ ee the National Electrical Code. The definitions 
therein of such locations include hospital 
operating rooms and any other area where 
combustible anesthetics are administered to 
patients. 







The patients’ electrocardiogram (or other 
cardiovascular event) is seen on the screen of 
the viewing unit the instant it occurs, in the 
form of a bright yellow fluorescent image of 
exceptional sharpness and definition, and with a 
four seconds duration. The user has precise 
control of sweep speeds of 25, 50 and 

100 mm/sec. Complete and instantaneous lead 
selection may be made. An illuminated 


For descriptive literature reference scale on the screen provides for rapid 
or further details about estimation of ECG complexes and heart rate. 
Model 169A-OR Viso-Scope, address Should a written record be desired, 


provision has been made for cable connection to 
SANBORN COMPANY an unattended ECG remotely located in an 
175 WYMAN ST., WALTHAM 54, MASS. 


adjoining room or corridor, with recording 
controlled from the OR Scope. 
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with the Spénce Model L 


ULTRACENTRIFUGE 


© VACUUM 
¢ 162 ml - 40,000 rpm 


REFRIGERATED 


FULLY-AUTOMATIC features make the Spinco 
Model L Preparative Ultracentrifuge operationally 
self-supervising. Simple speed- and time-controls 
are preset by operator and electronic unit brings 
rotor to speed, times run, and decelerates with 
smoothly operating automatic brake. 

Various sizes and types of interchangeable rotors 
mount in operating chamber with instantaneous 
coupling. Time between runs, using pre-loaded ro- 
tors, is less than a minute. Speed and vacuum are 
established almost simultaneously. Acceleration 
time for the 40,000-rpm rotor is only four minutes. 


SAFETY FEATURES include automatic overspeed 
cutout; interlocks to prevent running at high speeds 
without vacuum in chamber and prevent breaking 
vacuum or opening chamber while running at high 
speeds. Rotor chamber is encased in thick double 
steel guard. 


Beckman: 


Spinco Division 
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UNIT IS SELF-CONTAINED, of worktable 


height, and requires only electric connection 
for installation. Spinco electric drive and gear- 
ing system are of types proved in more than 
100,000 hours of actual field operation. Self- 
balancing feature eliminates weighing of 
loaded tubes. Controllable refrigeration holds 
rotors and contents at any temperature down 
to -5 C. 

In operation, the Model L applies forces 
up to 144,000 times gravity on 162 ml of 
material at a maximum speed of 40,000 rpm. 
Individual rotor tubes have sealing caps—are 
available in plastic or metal. Rotors provide 
second vacuum seal in quickly-detachable 
cover with integral lifting device. Wide selec- 
tion of rotors is available with largest holding 
1700 ml— 


Send for 
details 





Stanford Park, Palo Alto 5, California 
a division of Beckman Instruments, Inc, 
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Feedback 


The competition for scientists and engineers has had some curious re- 
sults. Recent hearings before the House of Representatives Subcommittee 
on Manpower Utilization and Departmental Personnel Management bring 
out the difficulties the Government has in recruiting and retaining scien- 
tists and engineers. Its own pay scale is one of the factors that puts the Gov- 
ernment at a disadvantage. Starting salaries for college graduates of 1956 
in engineering, physical sciences, and mathematics ranged from $410 to 
$427 per month in industry but were only $373 per month in Government. 
In the higher grades of federal employment (annual salary $8000 or more), 
the differential in pay for similar jobs in industry is $1000 or more. 

There seems to be little doubt that the Government itself has played an 
important—though perhaps unavoidable—part in creating its own diffi- 
culties, for the Government contracts with industry for projects in defense, 
either on a cost-plus or a fixed-fee basis, thus bringing about an increased 
demand for scientists and engineers at the going-rate for industrial salaries. 

In a similar way the Government competes against itself in recruitment. 
Industry can launch extensive recruitment drives by sending teams to col- 
lege campuses every year and by vigorous advertising campaigns in a way 
that the Government cannot match—and all of this largely out of Govern- 
ment funds. Some figures prepared by the Department of the Navy on the 
costs of recruiting by firms with a preponderance of Government business 
compared with those with a preponderance of non-Government business 
show that the average cost per new employee for defense industry is $808 
and the range is from $245 to $4702; for nondefense industry, the average 
cost is $502 and the range is from $0 to $2021. Representative Davis, chair- 
man of the subcommittee, dramatized these differences by preparing tables 
based on the Navy data but calculated on the basis of the net gain of new 
employees. One defense firm, for example, spent $907,560 to gain 59 em- 
ployees for a net cost per employee gained of $15,328. On the same basis 
the highest cost per employee gained in a nondefense firm was $2293. 

Those firms that had a net loss of employees present what might be 
regarded as embarrassing gaps in the column entitled “Cost per new em- 
ployee.” One firm spent $100,674 and had a net loss of four employees, 
another spent $40,722 and had a net loss of 14 employees. One has to run 
pretty fast just to stay in the same place. 

There is a strong movement afoot to put the Government in a position 
to meet industrial competition in salaries, if not in recruitment expenses. 
A Defense Department committee headed by Ralph J. Cordiner has recom- 
mended salary increases of from $500 to $3000 per year for employees of 
all higher grades (starting salaries from $4525 to $16,000) and Senators 
Johnson and Neuberger have introduced a bill recommending similar in- 
creases for the higher grades and raises of about 12 percent for the lower 
grades. Thus it looks as though the competition for scientists and engineers 
may have the effect of boosting Government salaries generally. 

In general we approve but think it likely that industry would up the 
ante and thus continue the inflationary competition for talent. The prob- 
lem is to find some way to apply the brakes without discriminating against 
the Governmental employee.—G. DvS. 
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Teleology and Theory of 


Human Behavior 


In approaching the problem of fun- 
damental concepts and units of social sci- 
ence, I do so merely as a psychologist. 
My colleagues in the other social sciences 
will have much to add, and they may 


well see fit to differ. I also limit myself - 


to one topic—namely, the place of teleo- 
logical constructs in the theory of human 
behavior. There is only incidental ref- 
erence to the problem of units. 

In reviving the old question of teleol- 
ogy, I realize that I am venturing down 
a pathway that for some centuries has 
appeared forbidding even to the angels, 
and that in taking a hesitant step in this 
direction I am identifying myself with a 
nonangelic group. Teleology means the 
explanation of natural events in terms of 
purposive constructs. This is a currently 
unpopular approach. I submit, however, 
that we should from time to time look 
again at the phenomena that invite a 
teleological explanation and make sure 
that we have done full justice to them. 


Revolutions in Science 


It is only recently that the students of 
man and society have been readmitted 
into the family of scientists. We appre- 
ciate the honor; we like to think of our- 
selves as scientists. Twenty-five hundred 
years ago, however, there was no ques- 
tion of a division within the family. Sci- 
ence, or philosophy, was one; it was 
man’s quest for an understanding of 





The author is professor of psychology at Cornell 
University, Ithaca, N.Y. This article is based on 
the third paper pr d at a symposium, ‘“‘Fun- 
damental units and concepts of science,” that was 
held 27-28 Dec. 1956 during the New York meet- 
ing of the AAAS. e 
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everything. In Aristotle’s day it included 
physics, biology, psychology, epistemol- 
ogy, logic, ethics, politics, and even the 
theory of poetry. In Aristotle’s thinking 
there was no object or event or relation- 
ship that was not intelligible as an ex- 
pression of law; and even the summum 
bonum was the embodiment of a rational 
principle. The Greek faith in reason was 
for many centuries to be smothered by a 
blanket of Christian theology. When the 
Greek faith was eventually revived, its 
claims were much more modest. The 
world of physical nature might be ra- 
tionally understood, but the laws of 
human living were yielded to the theo- 
logians. The hope of modern social sci- 
ence is that the ideal of the ancient 
Greeks may some day be realized, that 
man may be restored to nature or, pos- 
sibly, that our conception of nature may 
be broadened to encompass the laws of 
human behavior. 

The history of science is studded with 
revolutions. The rationalism of the 
Greeks was revolutionary. In the 16th 
and 17th centuries we had a revolution 
of the New Science, as astronomy, phys- 
ics, and biology began to throw off the 
shackles of the Christianized Aristotle. 
In Newton’s great synthesis we have its 
finest expression. Darwin, in the 19th 
century, ‘precipitated another revolution, 
the repercussions of which have not yet 
died down; and today we find ourselves 
in the midst of the greatest scientific revo- 
lution of all. History will in due course 
settle on a name for it. These are just 
the high points. In between the great 
revolutions there have been innumerable 
rumbles and revolts. 

But where among the revolutions do 
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we find the great revolution of the social 
sciences? We look for it in vain because 
it has not yet taken place. Why? I sug- 
gest that it is because the students of 
man have cravenly tried to pattern their 
fundamental concepts and methods after 
those of the natural sciences. I do not 
propose to canonize Aristotle, as the 
medieval theologians nearly did; but I 
do think that, just as the Renaissance was 
sparked by the rediscovery of the real 
Aristotle, so the social sciences of today 
can profit from a fresh look at Aristotle’s 
argument for the unity of man and 
nature. The Renaissance scientists found 
his physics and his biology faulty, and 
we too may find weaknesses in his psy- 
chology and his sociology; but we cannot 
evade his challenge. 


Aristotle’s Causes 


Aristotle’s unified conception of the 
world rested on a fourfold theory of 
causality. There were material causes, 
efficient causes, formal causes, and final 
causes. Material and efficient causes had 
been recognized long before Aristotle. 
We find something like his formal causes 
in the materialism of Democritus. Final 
causes had, however, belonged to theol- 
ogy, and even the rationalist Plato had 
regarded them as separate from, if supe- 
rior to, the laws of nature. The final 
causes represented the purposes of the 
gods, who, according to Greek mythol- 
ogy, could change the course of natural 
events at will. In the fourth century B.c. 
it required genius to incorporate final 
causes into a single teleological scheme 
that could include everything from the 
motions of matter to the creation of 
poetry. 

The revolution of the New Science was 
in large part a revolt against Aristotle, 
but it was against an Aristotle who had 
been posthumously baptized as a Chris- 
tian, whose final cause had become a 
Divine Purpose, the sole interpreter of 
which was the Church, and whose every 
dictum had become sacrosanct. Coper- 
nicus quailed before Authority, Galileo 
protested and then yielded, and Descartes 
quibbled; most of the scientists of the 
16th and 17th centuries, daring as they 
were in their thoughts, hastened to make 
all possible concessions to Authority in 
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order to retain some measure of freedom. 
One of the chief concessions they made 
was their freedom to consider man as a 
natural phenomenon. Even Newton, the 
model of the scientist, refused to study 
man in his entirety—and this at a time 
when the scientist could still be master 
of all knowledge. 

The revolution of the New Science 
banished Aristotle’s final cause, at least 
so far as physical nature was concerned, 
and even Aristotle’s formal causes were 
laid open to question. The physical 
world that Newton envisaged was a world 
that could be described in terms of ma- 
terial and efficient causes, in terms of 
particles of matter that exist in space 
and time and are moved by force. Since 
Newton’s day matter has lost much of its 
materiality; space and time have ceased 
to be absolutes, and force has been trans- 
muted into a mathematical formula; but 
for all practical purposes the Newtonian 
scheme still works, and deep down we 
still have the conviction that Newton had 
his fingers on the fundamentals. Reality, 
our tradition tells us, Reality with a 
capital R, is tough and resilient stuff. 
No Science that is worthy of its capital S 
can ever really explain any phenomenon 
of nature without referring it to Some- 
thing Real, like molecules or enzymes or 
genes or reverberating circuits in the cor- 
tex, 

In the Newtonian scheme we seek in 
vain for anything that promises a true 
science of man. In the 16th century, the 
adventurous students of physical nature 
had rightly challenged the Christianized 
version of Aristotle’s theory of the natu- 
ral world. After the 16th century, the 
natural sciences went forward by leaps 
and bounds. By the end of the 19th cen- 
tury Science, with a capital S$, promised 
to replace the gods of traditional theol- 
ogy. In retrospect, we realize that the 
scientists of the Renaissance had been 
faint-hearted when they were confronted 
with human problems, and that their suc- 
cessors were diffident about applying the 
principles of their new science to man. 
Galileo bowed before the Inquisition. 
Descartes, the father of mechanistic 
physiology, refused to extend his me- 
chanical principles to the operations of 
the mind. Berkeley, who developed an 
ingenious (if incorrect) theory of space 
perception, took refuge in the mind of 
God. The philosophers eventually es- 
caped with Kant into the realm of the 
transcendental. Early modern science was 
brilliant in physics, and only slightly less 
brilliant in biology, but in the science of 
man it was a dismal failure. 

We cannot blame this failure on the 
social scientists of the Renaissance and 
post-Renaissance periods, for in those 
times there were no social scientists as 
such. The disciplines had not yet become 
specialized. At the end of the 16th cen- 
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tury, Bacon could aspire to a mastery of 
all knowledge, and 200 years later Goethe 
could be active in optics, in botany, and 
in psychology as well as in the writing of 
poetic, dramatic, and philosophic works. 
If blame is to be assigned, it must be 
shared by all those who had the intelli- 
gence and the opportunity to look at 
themselves as scientific objects and who 
recoiled before the challenge. Better, 
however, to blame no one and simply to 
realize that societies and individuals 
must achieve considerable maturity be- 
fore they can begin to study themselves 
scientifically. 


Independence of Social Science 


It was not until the latter half of the 
19th century that the sciences of man 
began to assert their independence, and 
by that time the conception of science 
had become established as essentially 
that of Newtonian physics. We can un- 
derstand how the students of man, grop- 
ing for basic concepts and methods, 
should have patterned their explanations 
after Newton. The best example is to be 
found in the history of associationist psy- 
chology. The British empirical tradition 
was grounded in Newtonian physics. 
John Locke was living in a Newtonian 
world when he sought to base the pri- 
mary qualities of sense on the properties 
of matter and to reduce the secondary 
qualities to terms of the primary. For 
Locke, the element of mental life was 
the “idea,” the psychological analog of 
the Newtonian material particle. Locke 
was not completely consistent in his em- 
piricism, for he conceded the existence 
of “mental powers.” 

During the succeeding century and a 
half, however, a completely association- 
ist theory was gradually hammered into 
shape. By the mid-19th century, James 
Mill had banished the soul and the mind 
and had presented the world with a 
strictly Newtonian doctrine of man. The 
“mind” of man consisted of nothing but 
its contents, elementary sensations and 
ideas, chained together and compounded 
in accordance with a single law, the law 
of association by contiguity. Jeremy 
Bentham had similarly reduced the prob- 
lems of individual and social motivation 
to a single principle, the principle of 
utility. Bentham’s elements are simple 
pleasures and pains. Every human act is, 
and should be, based on a calculation of 
probable pleasant and painful outcomes. 
At the mid-19th century, it looked as 
though all the phenomena of human be- 
havior and experience might be ac- 
counted for in terms of the prevailing 
concepts of natural science. 

Newtonian science rests, essentially, 
on Aristotle’s material and efficient 
causes. Newton was not an irreligious 


man, but he refused to admit teleology 
into the realm of science. Aristotle’s for- 
mal causes may have caused Newton 
some trouble, but I have neither the 
space nor the scholarship to discuss the 
question. What is clear, however, is that 
psychological science in the mid-19th 
century was strongly opposed to the for- 
mal, as well as to the final, causes. 

Then came Darwin. With Darwin 
there was a shocking upsurge of Aristo- 
telian teleology. The historian of science 
must be amused by the fact that the most 
strenuous opposition to Darwin came not 
from the Newtonian materialists but 
from the pious people whose doctrine he 
was unwittingly to support. It is true 
that Darwinism was a threat to tradi- 
tional religion, with its belief in special 
creation, and that Darwin’s bulldog, 
Thomas Henry Huxley, smote the clerics 
hip and thigh, contending that man 
should be regarded not as a child of God 
but as a natural product of organic evo- 
lution. 

What is most challenging about Dar- 
win, however, is his reintroduction of 
purpose into the natural world. He may 
not have intended to do this—again, my 
scholarship is inadequate—but this was 
clearly one of the consequences. The 
Darwinian debate seethed with expres- 
sions, such as “nature red in tooth and 
claw,” that seemed to suggest a mechan- 
istic explanation of evolution, but these 
were accompanied by “the struggle for 
survival,” “the progressive adaptation of 
species to their environments,” and simi- 
lar expressions that more than hinted at 
a final cause. The philosopher Bergson 
in his concept of the élan vital postulated 
something more than a mechanical prin- 
ciple; the biologist Charles Lloyd Morgan 
argued for the principle of emergence in 
evolution; the biologist Hans Driesch de- 
fended a frankly vitalistic position; the 
psychologist William McDougall made 
the concept of purpose central in his psy- 
chological system; the new science of 
anthropology took courage from Dar- 
win’s successes and proceeded to search 
avidly for evidence that would support 
an evolutionary theory of society. The 
defenders of religion, instead of yielding 
to the Darwinian enemy, finally encom- 
passed him. Without much difficulty they 
recognized in the evolutionary principle 
a further indication of God’s eternal pur- 
pose. Darwin, the scientist who tried to 
restore man to the realm of natural law, 
became the unintentional herald of a new 
teleology. 


Final Causes 


As I have said, I am not trying to 
canonize Aristotle, but I believe that 
Aristotle’s doctrine of causation may still 
have some relevance. For almost 2000 
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years after his death the final cause 
reigned supreme. This was the period 
during which science, such as it was, 
was dominated by the Church. The revo- 
lution of the New Science, symbolized by 
Newton, represented an, attempt to ex- 
plain all of nature in terms of material 
and efficient causes, but it ran into diffi- 
culty when it tried to encompass the 
facts of human nature. 

The Darwinian revolutionaries, per- 
haps unwittingly, reintroduced the final 
cause, and the stage was set for a debate 
between those who would explain nature 
mechanically and those who would ex- 
plain it teleologically. Aristotle would not 
have been bothered by this difference of 
opinion, for he believed in the ultimate 
rationality of everything; but the post- 
Darwinian Newtonians, especially in psy- 
chology, have been bursting blood vessels 
in their attempt to contain the explana- 
tion of human behavior within the di- 
mensions of space, time, mass, force and 
motion. Psychologists, of all people, 
ought to be keenly aware of the implicit 
assumptions in their own thinking. What 
is appalling is the evident fact that 
American psychologists are still trying to 
fit their phenomena into a Newtonian 
framework even after their hero, the 
physicist, has long since been toying with 
non-Newtonian concepts. 

What I suggest is that the social scien- 
tists take another look at Aristotle’s for- 
mal causes. The natural scientists did 
pretty well with the material and efficient 
causes; the final causes were captured by 
the theologians. The formal causes were 
lost in the shuffle. The Newtonians tried 
to dispose of them; the theologians tried 
to absorb them. It seems to me that the 
concept deserves further scrutiny. Let us 
glance at just a few examples. 

The principle of homeostasis, origi- 
nally propounded by Claude Bernard, 
was buttressed by experiment and pre- 
sented as a theory by Walter B. Cannon. 
Cannon, in a presidential address before 
the AAAS, even dared to extend its ap- 
plication to the body politic. Physiologi- 
cal homeostasis is the principle whereby 
the body reacts to changes in its environ- 
ment in such a way as to maintain steady 
states—steady states of temperature, 
water content, salt content, calcium and 
phosphorus content, and so forth. A 
physiological need generates a psycho- 
logical need, and the appropriate be- 
havior restores the proper balance. 

It is important to note, however, that 
Cannon’s steady states are not mere sta- 
tistical averages; they are optima. The 
temperature at which the human body 
functions best, as recorded by a mouth 
thermometer, is 98.6°F. This is not an 
average of all possible temperatures; it 
is a statement of the optimum. Cannon’s 
principle suggests that when organisms 
are disrupted they will veer toward a 


15 MARCH 1957 


norm. Can this be explained in terms of 
material and efficient causes? Or does it 
require something more? 

For the past 100 years, experimental 
psychologists have been familiar with 
the problem of phenomenal constancy. 
Under conditions of free vision, the ob- 
ject we see retains its apparent size in 
spite of changes in distance from the eye 
and consequent variations in the size of 
the retinal image; and its color, shape, 
and position are similarly resistant to 
changes in its illumination, orientation, 
and location. Some of the laws of phe- 
nomenal constancy have been worked 
out empirically and stated quantita- 
tively. Yet, in advance of experimenta- 
tion, we can still predict with a high 
degree of assurance on the basis of such 
a proposition as “The organism will 
strive, so far as possible, to preserve a 
stable world of objects, events and re- 
lationships.” Is this a teleological prin- 
ciple? 

A scant half-century ago, Sigmund 
Freud, who had begun to explore the 
causes of neurosis, concluded that the 
individual in his development achieves 
an ego that defends its integrity against 
real or imagined onslaughts from the 
world about him. Repression, rationali- 
zation, sublimation, projection, and re- 
action-formation are familiar mecha- 
nisms of ego defense. None of these has 
been adequately quantified, yet the psy- 
chological clinician depends on them. 
He knows that he can understand _his pa- 
tient’s symptoms and guess his patient’s 
future behavior if he assumes that the 
patient’s ego will strive, by hook or by 
crook, to defend itself against attack. 
Some day the machinery of ego defense 
will be dissected into its nuts, bolts, 
switches, and transmission lines. For the 
present, what looks like a teleological 
principle seems to work. 

These examples are from physiology, 
experimental psychology, and clinical 
psychology, and they could be extended 
indefinitely. I feel less confident about 
examples from economics, sociology, and 
anthropology, although I am told that 
there is still a law of supply and demand 
in economics and that the introduction 
of a new artifact into a society, such as 
a steel axe or a hydrogen bomb, will have 
predictable social consequences. 

What is interesting is that in the sci- 
ences of man—and I include physiol- 
ogy—we can often make our best pre- 
dictions on the basis of macroscopic 
observations and generalizations. The 
microscopists may eventually verify, or 
even correct, our statements, and they 
are beginning to do this in the fields of 
homeostasis and phenomenal constancy; 
but the fact remains that the initial hy- 
pothesis, the initial hunch, springs from 
an intuition as to whither man is going. 
Are we to exclude the directedness of 


human behavior from the realm of sci- 
ence as the Newtonian physicists did? 
Should we try to reduce directedness to 
terms of material and efficient causes, 
as the 19th-century psychologists : did? 
Or shall we accept as facts the phe- 
nomena that invite a teleological expla- 
nation, and see what we can do with 
them? Needless to say, I favor the last 
alternative. 


Teleological Explanations 


I am not arguing that science should 
suddenly have a change of heart and re- 
instate Aristotle’s final causes. The phys- 
ical sciences have done fairly well with- 
out them. The biological sciences seem 
to be admitting formal causes without 
yielding to final causes, although some 
biologists are striving manfully to reduce 
formal to material and efficient causes. 
What I do suggest is that the social sci- 
ences, dealing as they do with the very 
phenomena that invite a teleological ex- 
planation, should not scurry away from 
these phenomena but should look at 
them fearlessly and be prepared to think 
in more global terms. A quarter of a cen- 
tury ago a much maligned psychologist, 
William McDougall, analyzed what he 
called “the marks of behavior,” the most 
important of which was purposive striv- 
ing. I think he was right. Among the 
many things that are characteristic of 
organisms is that they strive toward 
goals. We may deduce goals from the 
observed behavior of simpler organisms 
or we may observe them directly in our 
own experience. The fact remains that 
goal directedness is something we can 
observe. If science is to include the be- 
havior of man, it must include the fact 
of purposive striving. Sticks and stones 
do not strive, but people do. 

The most influential of contemporary 
psychologists, the American behaviorists, 
are still trying to stuff the science of man 
into a Newtonian bottle. They would 
like to see all of human behavior plotted 
bidimensionally within a simple scheme 
of space-time coordinates. I do not really 
deplore this. The scheme works well 
with rats, and with human beings who 
have the fortitude to memorize endless 
chains of nonsense syllables. It is a 
healthy and humbling experience to 
know that human, as well as animal, 
organisms can be made to behave like 
well-oiled machines. 

In a world that cries for a deeper 
understanding of man, however, a world 
in which physical science has granted 
enormous new powers to a human agent 
who has scarcely begun to understand 
himself, I think it is high time that the 
students of man stop pretending to be 
scientists in the traditional sense and 
settle down to the business of looking at 
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man as he really behaves. I have no 
thought of disparaging Newton or his 
conception of the scientific conscience. 
I am simply suggesting that some of the 
phenomena that Newton rejected may 
now be incorporated within a broadened 
conception of science. These are the 
phenomena of form and purpose. Let us 
look at them as facts. 

Some of my physicist friends object to 
my capping the history of scientific revo- 
lutions with a reference to an Einstein- 
ian revolution, and they may be right. 
Einstein may not have revolutionized our 
conception of the physical world; but 
for us, social scientists, he is sufficient as 
a symbol. Einstein means to us not only 
the revolt against the rigidity of the New- 
tonian system but also the correction of 
a superficial relativism that has lulled 
too many social scientists into easy gen- 
eralities. We usually think of Einstein’s 
challenge as a challenge to our theory of 
space. For the social scientist it is time 
that is more important, for time is an 


essential dimension of purpose. If time 
runs in a straight line, then the only 
things we can consider as the causes of 
an event are the antecedent and con- 
comitant conditions. The Newtonian sys- 
tem restricts us to these. If, however, we 
question the absoluteness of time and 
play with the idea that, in different 
frames of reference, the relationship be- 
tween antecedent and consequent may be 
reversed, we may be left free to think 
that something that has not yet hap- 
pened may be an essential condition of 
something that is about to happen. If 
the temporal relationship is relationally, 
rather than absolutely, determined, we 
might conceivably reincorporate purpose 
as a natural fact into the stream of nat- 
ural causation. 


Conclusion 


My present feeling is that, if we were 
to reintroduce final causes now, we 


Scientific Outlook: Its 


Sickness and Cure 


In the days when an idea could be si- 
lenced by showing that it was contrary to 
religion, theology was the greatest single 
source of fallacies. Today, when any 
human thought can be discredited by 
branding it as unscientific, the power ex- 
ercised previously by theology has passed 
over to science; hence, science has be- 
come in its turn the greatest single source 
of error. 

In saying this I am not rebelling 
against the preponderant influence of 
science on modern thought. No, I sup- 
port it. But I am convinced that the 
abuses of the scientific method must be 
checked, both in the interest of other 
human ideals which they threaten and in 
the interest of science itself, which is 
menaced by self-destruction, unless it can 
be attuned to the whole range of human 
thought. 

Lest these opening words sound vague 
and exaggerated, I shall nail down their 
demonstration forthwith by one name of 
two syllables: by the name of Lenin, The 
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voluminous writings of Marx may point 
in various directions; the unspeakable 
deeds of Stalin are bordering on the 
pathological; but Lenin’s doctrine is 
fairly clear and consistent. Let me show 
that the intellectual power by which it 
so widely triumphed both over its rivals 
and opponents was its claim to scientific 
certainty. 

R. B. MacLeod has drawn a line di- 
rectly from Newton to Bentham, and 
thence to modern sociology (1). This line 
is indeed the very axis of modern social 
theory. But the Newtonian outlook, as 
prefigured by Galileo and Gassendi, had 
established—by the work of Hobbes—a 
mighty bridgehead in political thought, 
even before the advent of Newton. In 
his Leviathan Hobbes founded for the 
first time a theory of society on the utter 
selfishness of its members, and his genius 
already foreshadowed there the mon- 
strous tyranny that this conception of so- 
ciety may justify. On the other hand, 
MacLeod’s axis should also be extended 


would be moving too fast. Some day we 
may have a natural science that is broad 
enough, both in its concepts and in its 
methods, to include the facts of human 
purpose. For the time being, I think it 
is expedient to concentrate on Aristotle’s 
formal causes, and I suspect that the 
solution of formal causality may auto- 
matically resolve the problem of final 
causality. 

One’s thinking is always culture- 
bound. My own bias is against any sort 
of teleology. I do not want to admit 
transcendent, or even immanent, pur- 
poses into the universe. This may be a 
relic of my Newtonian upbringing. Nev- 
ertheless, the facts of human behavior 
and experience reveal purposiveness. 
Shall we consider these as facts of na- 
ture, or shall we deny them? If we ac- 
cept them, shal! we reduce them to 
““purposeless” terms, or shall we try to 
discover a unified science that is broad 
enough to encompass the full richness of 
experience? 


forward beyond Bentham, directly to 
Marx and Lenin. Dialectical materialism 
is a radically utilitarian conception of a 
progressive society that is advancing 
through conflict. It sees history moving 
inevitably toward greater productivity 
and regards this movement as the result 
of the rise of new classes over the dead 
bodies of- obsolete social systems. It 
claims also that each new revolution of 
this kind is accompanied by compre- 
hensive changes in law and morality, in 
philosophy and the arts, and, indeed, in 
every branch of human thought. This 
inexorable historic process bears the fea- 
tures of a new leviathan. It is the levia- 
than of Hobbes equipped with jet pro- 
pulsion. Its driving force is supplied by 
a fierce demand for social justice—but 
these moral motives remain curiously 
concealed inside the monster. 


Morality in Disguise 


Herein lies a characteristic feature of 
all Marxist theory and Marxist policy: 
moral passions are masked as scientific 
laws which, by defining a historic neces- 
sity, sanction the machinery of violence 
which fulfills the necessity. Engels said 
that Marxism had transformed socialism 
from a utopia into a science. But actually, 
Marxism still relies on the emotional 
force of its utopian aspirations and 
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merely disguises them as scientific pre- 
dictions. 

It is important to understand this pe- 
culiar structure. The scientific disguise 
provided by Marxism not only protects 
its moral aspirations from being discred- 
ited as mere utopianism but actually en- 
ables these aspirations to dominate from 
inside the pronouncements of Marxist 
theory and thus to direct its political 
machinery. Marxism establishes thereby 
a coupling between moral motives and 
political action, which is the exact op- 
posite of that usually described as ration- 
alization. There is no question here of 
concealing greed behind moral pretenses. 
Quite the contrary: genuine moral mo- 
tives are given a chance to operate by 
concealing them within a scientifically 
respectable machinery of acquisitive vio- 
lence. 

I regard this as the ultimate stage of 
utilitarianism. Bentham justified morality 
by its usefulness. Marx agreed but 
changed the emphasis by saying: Moral- 
ity is nothing but a disguise for greed. All 
sheep, he said, are but wolves in sheep’s 
clothing. Bourgeois morality is the sheep- 
skin for capitalist wolves to hide in; wolf- 
ishness is the real objective force in his- 
tory. Marx despised socialists like 
Fourier and Owen, who appealed to the 
noble sentiments of the ruling classes, 
for in his view they were but sheep ap- 
pealing to wolves. I would agree that 
Marx effectively superseded the utopians 
by his allegedly scientific socialism, but I 
would add that this scientific socialism 
was merely a disguised utopianism ren- 
dered scientifically acceptable by being 
cast for the part of a wolf—the wolf of 
merciless class war. The moral passion 
of utopianism lived on within the wolf, 


“its hunger for righteousness being trans- 


formed into the rapacity of the wolf. 
Such is the Marxian leviathan. 

This is how the curious structure was 
formed—fatefully characteristic of our 
age—of high moral motives disguised as 
scientific predictions, and secretly in- 
jected into the engines of merciless 
power. This is moral man’s flight into 
captivity, a process which I have de- 
scribed elsewhere as a “moral inver- 
sion” (2). 

However, it might be objected that 
Marx, or his executors, did not really pro- 
ceed scientifically, the very fact that they 
became such fanatics being proof that 
they did not preserve their scientific de- 
tachment. 

But then, what about Bentham? Ben- 
tham, whom MacLeod rightly acknowl- 
edges as the very fountainhead of a 
“Newtonian” social theory? From his 
utilitarianism flowed the most powerful 
intellectual force for the reforms which 
changed the face of England during the 
first four decades of the 19th century. 
This shows that Bentham, like Marx, 
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used his scientific analysis of society as 
a disguise for his moral aspirations. 

The progression from Bentham to 
Marx was due mainly to the intensifica- 
tion of the moral demands made on so- 
ciety in the course of the French Revolu- 
tion and of the subsequent rise of 
Utopian Socialism. The moral dynamism 
of the 19th century had to be cast into 
a more violent conception of historical 
progress than that which could satisfy 
the reformers of the 18th century. There 
is a parallel progression in the develop- 
ment of nihilism. Bentham’s contem- 
porary, the Marquis de Sade, reacted to 
the mechanistic conception of man by 
a sweeping contempt for all morality, ex- 
pressed by devoting his life to the prac- 
tice and his writings to the apologia of 
sexual debaucheries. By contrast, the 
Russian nihilists of the mid-19th century, 
guided by the same supposedly scientific 
view of man—and deriving from it the 
same contempt for all accepted morality 
—turned this contempt into a hatred of 
all existing society and thence into a 
total dedication of themselves to the task 
of a merciless social revolution. This is 
why the doctrine of totalitarian terror, 
which was not prevalent in the Western 
interpretation of Marxism, was unhesitat- 
ingly proclaimed by Lenin as the true 
teaching of Marx. He responded to the 
example of Russian nihilism. 


Results of Detached Analyses 


Thus it would seem that for better or 
for worse—for better in Bentham, for 
worse in Lenin—the supposedly detached 
analysis of morality always comes out 
heavily charged with moral, immoral, or 
“morally inverted” impulses. And I think 
this has a simple explanation which con- 
firms MacLeod’s apprehensions concern- 
ing the “Newtonian” study of human 
beings. 

For surely, there are a great number 
of things our knowledge of which dis- 
solves if we look at them in a thoroughly 
detached manner. The meaning of a 
word vanishes if I cease to mean any- 
thing by it; the proof of a mathematical 
theorem dissolves if I cease to trust it; 
and, likewise, a moral ideal dissolves if 
I stop respecting it. I cannot know that 
someone, say Lincoln or Gandhi, was a 
great man unless I revere him. You need 
reverence to observe human greatness, 
just as you require a telescope to observe 
spiral nebulae. But reverence is not an 
objective approach in the tradition of 
Newton, and hence our ideals—along 
with the greatness of men who embody 
these ideals—must cease to be visible if 
they are approached objectively in this 
Newtonian sense. 

From this moment a process of moral 
inversion sets in. For once the frank ex- 


pressions of our moral passions are dis- 
credited by a detached scientific ap- 
proach, they will seek some outlet which 
is protected against our scientific self- 
doubt. The various forms of scientifically 
denatured morality which have emerged 
during the past two centuries are but 
different outlets for frustrated moral pas- 
sions. These passions may break out in 
an abject sensualism 4 la Sade, culmi- 
nating in frenzied destruction, for only 
such Satanism may appear completely 
honest and entirely safe from any suspi- 
cion of bad faith. Many threads of this 
Satanism are found woven into modern 
Continental thought, and they are promi- 
nent in modern French existentialism. 

The English-speaking peoples favored 
less radical methods for rehousing the 
moral passions rendered homeless by the 
scientific outlook. Following Bentham’s 
guidance, they endowed some relatively 
neutral vocabulary, like that of utility, 
or social adjustment, or mental health, 
and so on, with the meaning of the moral 
terms for which they were to serve as 
scientifically respectable substitutes. This 
pretense safeguarded good sense and 
benevolence under inadequate scientific 
designations, and thus allowed moral pas- 
sions to operate effectively by stealth. 

Yet though the draping of moral life 
in the terms of a nonmoral language can 
protect moral ideals against destruction 
by scientific analysis, such a situation 
might finally prove unstable. Men may 
not pursue their moral ideals indefi- 
nitely within a conceptual framework 
which denies reality to them. Not be- 
cause they will become indifferent to 
morality—which is rare—but because 
they may slip into the logically more 
stable state of complete moral inver- 
sion. A great upsurge of moral passions 
is likely to cause a break-through in 
this direction. This is what happened, as 
we have seen, under the impact of mod- 
ern dynamism in the totalitarian revolu- 
tions of our time over immense areas of 
Europe and Asia. 


Social Sciences 


However, am I not neglecting the so- 
cial sciences in the academic sense, which 
MacLeod had primarily in mind in voic- 
ing his apprehensions? Not quite—for my 
survey of the contemporary scene has 
prepared my criticism of academic soci- 
ology and social anthropology. It has re- 
minded us that all the live issues of our 
tumultuous age originated from the up- 
surge of a new moral dynamism. And it 
has exposed thereby the incongruity of 
adopting at this moment. as modern so- 
cial anthropology has done, a strictly 
detached observation of society. 

I am referring to the prevailing func- 
tionalist method in social anthropology. 








This approach regards any institution, 
custom, or idea as fulfilling its function 
to the extent to which it contributes to 
the stability and coherence of the existing 
society. No matter how cruel, treacher- 
ous, or abysmally stupid a custom may 
be, it will be presumed to fulfill a social 
function in this sense. For example, the 
butchery of innocent people on the 
charge of witchcraft is said to solve the 
problem of satisfying hate, while keeping 
the core of society intact (3). The head- 
hunting of the Eddystone islanders is 
said to have kept their economic system 
functioning (4). Such views, though 
highly speculative, may be true and even 
interesting within the framework that 
they set to themselves. But at the same 
time, this approach produces a set of 
terms in which the most important dis- 
tinctions are eliminated. It replaces mor- 
ality by conformity; if an action falls 
short of conformity it is a “maladjust- 
ment” or a “deviance.” Pickpockets and 
prophets, Hitler and Gandhi, Jesus of 
Nazareth and Judas Iscariot, are all 
classed together as deviants; a function- 
alist anthropology cannot distinguish be- 
tween them. 

At least it could not do so if it were 
strictly consistent. For admittedly, some 
moral sentiments are allowed to break 
through in the disguise of certain sup- 
posedly descriptive terms: terms like 
aggressiveness or competitiveness or au- 
thoritarian personality, Sociologists join 
forces here with psychiatrists in disguis- 
ing their condemnation of social wrongs 
as the diagnosis of a mental disease. Thus, 
20 years ago when Hitler’s rise fatally 
challenged our courage and intelligence, 
a whole literature of analytic treatises 
poured forth, propounding that wars 
were the result of pathological aggres- 
siveness, caused mainly by training in- 
fants too soon to cleanliness (5). This 
literature may sound foolish today, but 
it is not mentioned here in order to make 
fun of its authors. It should demonstrate, 
on the contrary, that even the most dis- 
tinguished minds can produce nothing 
truly relevant to human affairs if they 
restrict themselves by the kind of detach- 
ment which is currently supposed to be 
the mark of scientific integrity. 

In his recent Josiah Mason lectures, 
Sprott pleads that since man has been 
studied for so long in the past it is “no 
wonder [that] modern sociology brings so 
few surprises” (6). But surely the last 
40 years have brought many surprises in 
the doings of men in society. Nor have 
revealing studies of these been lacking: 
Sidney and Beatrice Webb, F. A. Voigt, 
von Hayek, Rauschning, Heiden, Alan 
Bullock, Orwell, Koestler, Hannah 
Arendt, Czeslaw Milosz, Mitrany, 
Schumpeter, Carr, Churchill—no one 
can go through this list of names without 
recollecting some books which have pro- 
foundly affected his outlook on contem- 
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porary society. Other authors of similar 
gravity come easily to mind, but there 
are admittedly few sociologists who 
qualify to this class. 


Participation 


I would suggest that we might begin 
to remedy this weakness by prohibiting 
the use of the term scientific in praise of 
a study of human society, for a trial 
period of, say, 10 years. And in the 
meantime we should try training our- 
selves to study human affairs by intense 
participation in human problems instead 


‘ of by detachment from them. We should 


know by now that the most powerful 
moral influence flows from the terms in 
which morality is interpreted and that 
the interpretation of history is a decisive 
force of history. A self-consistent society 
must therefore include within its ortho- 
doxy the terms in which it states its or- 
thodoxy. A consistently moral society 
must foster a moralizing sociology and 
historiography, and it must sustain a 
philosophy justifying morality and moral- 
izing, as well as its own role as the jus- 
tifier of these. I think we must depart 
all this way from the ideal of detachment 
in order to meet the challenge voiced by 
MacLeod concerning the Newtonian ap- 
proach to human affairs. 


Biology 


And now I should like to level a simi- 
lar anti-Newtonian challenge on R. W. 
Gerard’s paper (7). I do admire his 
paper, but I am afraid that this compli- 
ment is somewhat left-handed. For I am 
inclined to consider the fact that a so 
learned, ingenious, and imaginative sur- 
vey of living beings should deal so per- 
functorily with some of the most im- 
portant questions concerning them, as 
indicating a fundamental deficiency in 
biological thinking. 

Gerard says that every higher type of 
organization is “understandable in terms 
of the units and their relations of which 
it is built” and adds that if we fail to 
predict their properties from those of 
their units, this is due to lack of infor- 
mation about the circumstances, subject 
to unspecifiable chances. What does this 
mean? Of course, if the “relations” of 
the units from which an organism is built 
include their relations within the organ- 
ism, then the statement says no more 
than that the organism is composed of 
parts. If, on the other hand—as it would 
seem—the relations which explain the 
organism are thought to be those which 
the parts are known to manifest outside 
the organism, then the statement is cer- 
tainly untrue. Electrons and nucleons are 
not known to be sentient, while the 
higher animals are. If a rat laps up a 


solution of saccharine, the rational ex- 
planation of this lies in the fact that the 
solution tastes sweet and that the rat likes 
that. The tasting and liking are facts 
that physics and chemistry as known to- 
day cannot explain. 

And this conclusion gives the whole 
show away. Because it acknowledges a 
conscious desire by an individual capable 
of such desire, it leads on further to the 
recognition of deliberate actions by in- 
dividuals and the possibilities of error 
on their part. Thus a whole series of 
conceptions emerges that are absent from 
physics and chemistry as known today. 
Indeed, nothing is relevant to biology, 
even at the lowest level of life, unless it 
bears on the achievements of living 
beings: achievements such as their per- 
fection of form, their morphogenesis, or 
the proper functioning of their organs; 
and the very conception of such achieve- 
ments implies a distinction between suc- 
cess or failure—a distinction unknown to 
physics and chemistry. 

But the distinction between success 
and failure is present in, and is indeed 
essential to, the science of engineering; 
and the logic of engineering does sub- 
stantiate in fact what I am saying here 
of biology. No physical or chemical in- 
vestigation of an object can tell us 
whether it is a machine and, if so, how 
it works, Only if we have previously dis- 
covered that it is a machine, and found 
out also approximately how it works, can 
the physical and chemical examination 
of the machine tell us anything useful 
about it, as a machine. Similarly, physi- 
cal and chemical investigations can form 
part of biology only by bearing on previ- 
ously established biological achievements, 
such as shapeliness, morphogenesis, or 
physiological functions. 

A complete physical and chemical 
topography of a frog would tell us noth- 
ing about it as a frog, unless we knew it 
previously as a frog. And if the rules of 
scientific detachment required that we 
limit ourselves exclusively to physical 
and chemical observations, we would re- 
main forever unaware of frogs or of any 
other living beings, just as we would re- 
main ignorant also by such observations 
of all machines and other human con- 
trivances. ; 

The achievements which form the sub- 
ject matter of biology can be identified 
only by a kind of appraisal which re- 
quires a higher degree of participation 
by the observer in his subject matter than 
can be mediated by the tests of physics 
and chemistry. The current ideal of “sci- 
entificality” which would refuse such par- 
ticipation would indeed destroy biology 
but for the wise neglect of consistency on 
the part of its supporters. 

But again, as in social theory, it is 
perilous to rely indefinitely on a concep- 
tual framework that denies reality to the 
things we actually believe in. Shall we 
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continue, for example, to think of our- 
selves as automata? Speaking at a sym- 
posium of unrivaled distinction on the 
subject of “Cerebral mechanisms in be- 
havior” in 1948, K. S. Lashley declared: 
“Our common meeting ground is the 
faith to which we all subscribe, I believe, 
that the phenomena of behavior and of 
mind are ultimately describable in the 
concepts of the physical and mathemati- 
cal sciences” (8). Gerard, who was one 
of the participants on whose behalf this 
was said, has—it seems to me—reaf- 
firmed this faith in his paper. 

It is in fact taken almost universally 
for granted among neurologists, who re- 
gard its acceptance as inherent in their 
claim to be scientists. Yet I do not think 
that anybody can hold this belief. It as- 
sumes, for example, that Shakespeare’s 
conscious thoughts had no effect on the 
writing of his plays; that the plays have 
been performed ever since by actors 
whose thoughts had no effect on what 
they were doing, while successive gen- 
erations of audiences applauded them 
without being affected by the fact that 
they enjoyed the plays. Awareness, of 
which Gerard speaks only in skeptical 
quotation marks, was granted to Shake- 
speare apparently only to keep him quiet 
while his nervous system got through the 
job of getting his plays written. 


Ideal of Scientific Detachment 


Once more, I do not say these things 
here in order to ridicule the great scien- 
tists who insist on the necessity of holding 
such curious beliefs, but to make you 
aware of the terrific compulsion under 
which they stand: the misleading com- 
pulsion exercised today by the ideal of 
Scientific detachment. 

If this ideal could be removed by a re- 
vised conception of scientific merit, the 
relation between mind and body could 
perhaps be reconsidered on the following 
lines. Admitting that no process known 
to be governed by the present laws of 
physics and chemistry is also known to 
be accompanied by consciousness, we 
might yet suppose that a future enlarge- 
ment of physics and chemistry might ac- 
count for the sentience of certain material 
structures. It would seem unwarranted to 
retain for such structures the conception 
of automatic functioning, which is de- 
rived from our present physics and chem- 
istry. Action and reaction usually arise 
together in nature. Hence, it would seem 
reasonable to expect that the new physics 
and chemistry, which would account for 
the production of consciousness by mate- 
rial processes, would also allow. for the 
reverse action, that is, of conscious proc- 
esses acting on their material substrate. 

Only such a conception of the human 
mind can acknowledge our claim to re- 
sponsible personhood and account for 
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the obligation to treat our fellow-men as 
responsible persons. It alone makes it pos- 
sible to acknowledge the inherent inde- 
pendence of a mental growth which— 
though conditioned by circumstances—is 
never determined by circumstances. It 
confirms, therefore, men’s capacity, and 
their right, to serve the growth of 
thought; to seek the truth, aiming at uni- 
versal validity according to their own 
lights. It permits us to hope that the 
firmament of ideals, from which we seek 
guidance for our judgments and actions, 
may reflect to some extent the proper 
meaning of our existence; and that other 
men, everywhere, are guided in fact in 
their own way by the same endeavors. 
Thus it makes it possible to conceive of 
a free society in which these independent 
strivings will compete without mortal con- 
flict. It makes it possible to understand 
that the Soviet empire, founded on the 
assumption that thought should be fash- 
ioned by the government in order to 
provide itself with intellectual support, 
is now shaken by the rebellion of a peo- 
ple suffocated by the imposition of a 
system of slipshod, dreary falsehoods. 


Behavioral Science 


But I will be accused of wandering far 
beyond the responsibilities of science. 
The question for science, I shall be told, 
is simply, what can and what cannot be 
observed. I shall be told that all that can 
be observed in a fellow-human being is 
behavior, and that there is no occasion 
therefore to refer to mental states which 
not being observable are no concern of 
science. This is the behaviorist argument, 
and I think that both MacLeod and 
Gerard dislike it, though they do not ac- 
tually refute it. Let me show how I 
would try to meet this argument and 
would establish the observability of an- 
other man’s mind by an epistemology 
based on an extension of Gestalt theory. 

I think the behaviorist argument goes 
wrong by failing to take into account the 
difference between observing the work- 
ings of a mind as mere events, as distinct 
from reading them as the signs of a 
mind’s working. It is the same difference 
as that which obtains between focusing 
on the individual letters in a written text 
and reading the text. The first is a de- 
tached observation, the second I would 
call a convivial appreciation. I would go 
on from here to assert that the objective, 
“focal,” observation of an_ intelligent 
mind’s workings is impossible. You sim- 
ply cannot keep track of the mind’s work- 
ings in this manner. It is not possible to 
specify the particulars of an intelligent 
behavior, and in fact you cannot even 
recognize the course of such behavior, 
except by following its particulars com- 
prehensively as the manifestatiofis of an 
intelligence at work through them. But 


the moment you take in the totality of 
the unspecifiable particulars which com- 
pose intelligent behavior, you are not fo- 
cusing on these particulars, you are not 
observing them in a detached manner, . 
but are focusing on the mind beyond 
them, on the mind that is at work in 
these particulars. You are actually ob- 
serving the mind “convivially” in terms 
of particulars of which you remain only 
subsidiarily—and often only quite 
vaguely—aware (9). 

Behaviorists claim falsely that they ob- 
serve the particulars of learning or in- 
telligence without relying on their pre- 
viously established mental context. This 
is sheer pretense. The terms used by them 
would be unintelligible but for the fact 
that we appreciate the achievements of 
their subjects by the exercise of our 
imaginative fellow feeling. It is this di- 
rect observation of the mind that is pri- 
mary, and the objectivist terms in which 
it is cast are merely a subsequent elabo- 
ration of it which, though not without 
interest, must not be allowed to serve as 
a disguise and a substitute for the direct 
cognizance of the mind from which it is 
derived and by which it remains guided. 

Admittedly, the observation of another 
mind involves a participation in our sub- 
ject matter which clearly exceeds the 
limits which the ideal of greatest pos- 
sible detachment would set us. But this 
in my view only demonstrates once more 
the falsity of this ideal. The observation 
of the ascending levels of organization 
surveyed by Gerard requires a steadily in- 
creasing degree of participation of the ob- 
server in his subject matter. And only by 
acknowledging this fact can the observer 
recognize the consecutive levels of inte- 
gration as consecutive levels of new being, 
not specifiable in terms of lower level 
particulars. 

Then it will be possible also to ac- 
knowledge that the human mind, though 
conditioned by the nervous system, is 
pursuing in essential independence its 
own nonmaterial objectives. And science 
can thus be attuned to the other domains 
of human thought and cease to threaten 
them by its false standards of detached 
objectivity. Science can be reconciled 
then once more with the truth. 


Physical Sciences 


I shall not try to show, though I be- 
lieve it to be the case, that the false 
ideal of Newtonian objectivity has caused 
as much harm to psychology as it has to 
sociology. I propose to close on a hap- 
pier note by congratulating the exact sci- 
ences, so attractively represented by 
Jerrold Zacharias (9), on being free 
from this kind of trouble. They seem to 
be doing splendidly, in spite of being— 
in my view—generally mistaken in what 
they think they are doing. The light- 
hearted manner in which Zacharias dis- 


483 








cussed the possible alternatives which his 
measurements of time may reveal is not 
merely an expression of his modesty: it 
flows from the current view that scien- 
tific theories are but convenient sum- 
maries of observed facts, or mere work- 
ing hypotheses, or interpretative policies. 

This noncommittal view of scientific 
theory can be traced back to antiquity, 
and it came into prominence first in the 
conflict between theology and Coper- 
nicanism. Pope Urban VIII insisted that 
Galileo should regard the Copernican 
theory as a mere practical device for 
computing planetary motions and not as 
a real explanation of the facts. Indeed, 
right from the publication of the Coper- 
nican theory in 1543, the Copernicans 
fought bitterly against his positivistic 
view of the theory, on which Catholic 
and Protestant theologians equally in- 
sisted. It was Newton who finally dealt 
the death blow to this view by his theory 
of gravitation, published in 1687. 

This conception of science, which had 
been used so far only to reduce the status 
of science and to uphold the supremacy 
of religious dogma, was revived two cen- 
turies later by Mach for the purpose of 
strictly limiting the claims of science to 
observable facts. It has since become uni- 
versally accepted. Yet this theory of sci- 
ence is but another pretense, practiced in 
deference to a false ideal of science. Take 
the theory of general relativity for which 
the project of Zacharias promises to sup- 
ply a decisive test. Since its first publica- 
tion 40 years ago, general relativity has 
held a position of supreme interest in 
science, But it would be grotesque to 


describe it as the most convenient sum- 
mary of the facts predicted by it. There 
are hardly any such facts, and such as 
there may be can be memorized in a few 
minutes, while the understanding of 
these facts by means of the general the- 
ory is a task requiring years of prepara- 
tion even by specially gifted students. 
Actually, the program of the general 
theory was first set out by Mach in 1883, 
without any experimental evidence to 
support it. It has held the allegiance of 
science and of the whole world by the 
intellectual beauty of its representation 
of the universe. Its rationality was re- 
garded as a token of its truth, exactly as 
the rationality of the Copernican theory 
was so regarded by its early adherents 
who fought and suffered to uphold this 
truth, 

Let us drop these pretenses. No scien- 
tist is ever concerned with producing the 
most convenient summary of a given set 
of facts. This is the task of the editors of 
encyclopedias and the compilers of tele- 
phone directories. It is of the essence of 
a scientific theory that it commits us to 
an indeterminate range of yet undreamed 
consequences that may flow from it. We 
commit ourselves to these, because we 
believe that by our theory we are mak- 
ing contact with a reality of which our 
theory has revealed one aspect. It is this 
commitment that Jends universal intent 
to a scientist’s most original solitary 
thoughts. By acknowledging this frankly, 
we shall restore science to the great fam- 
ily of human aspirations, by which men 
hope to fulfill the purpose of their ex- 
istence as thinking beings. 


F. W. Hodge, 
Anthropologist and Editor 


On 28 September 1956, there died in 
Santa Fe, New Mexico, a man whose 
work will never be forgotten—Frederick 
Webb Hodge. He combined a deep 
knowledge of the archeology, ethnology, 
and history of the Southwest with a rare 
gift for writing and editing. He had a 
wonderful memory, a lively sense of 
humor, and talent as a raconteur. 

“Téluli,’ as he was affectionately 
called by the Zufi Indians and many of 
his other fricnds, was born at Plymouth, 
England, in 1864, and was brought by 
his parents to the United States at the 
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age of 7. He was raised and educated in 
Washington, D.C., attending Columbian 
(now George Washington) University. 
His first interest in the Southwest was 
aroused while he was field secretary for 
the pioneer Hemenway Archeological 
Expedition, from 1886 to 1889. This gave 
him the opportunity to see historic 
towns, meet living Indians, and study the 
ruins left by their ancestors. From that 
time on he never forgot the Southwest. 
After his return to Washington he was 
employed by the Smithsonian Institution, 
at first in the office, then in the Bureau 


So it would seem that by abandoning 
the false ideal of detachment in the epis- 
temology of the exact sciences, we are 
led back to the point once more which 
we had reached by a critique based on 
a similar revision of our scientific ideals 
in respect to sociology and biology. 
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of American Ethnology, where he rose to 
the post of ethnologist-in-charge in 1910 
—a position he held for 8 years. 

It was during his earlier years at the 
bureau that he accomplished the work 
for which he will be best remembered— 
the creation of the Handbook of Amer- 
ican Indians, in two thick volumes, con- 
taining together more than 2000 pages. 
This handbook includes all kinds of in- 
formation, alphabetically arranged, on 
the first Americans, with many illustra- 
tions. Hodge collected this material from 
various sources, writing some of the items 
himself and handling the editorial work, 
which must have been a heavy task. The 
Handbook still remains the best reference 
work on the American Indian, although 
the second volume was published in 1910, 
46 years ago. 

In addition to his work for the bureau 
he edited the American Anthropologist, 
as well as most of the American Anthro- 
pological Association’s Memoirs, from 
1898 to 1917. 

Hodge left the Bureau of Ethnology in 
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1918 to join the staff of the Museum of 
the American Indian, Heye Foundation, 
in New York, where he edited all the 
museum publications and conducted a 
number of archeological “digs,” espe- 
cially at the ruins of Hawikuh, near 
Zuni, New Mexico, one of the “Seven 
Cities of Cibola.” 

In 1932 Hodge became director of the 
Southwest Museum at Los Angeles, a po- 
sition he held with distinction for 22 
years. Here again he edited all the mu- 
seum publications. And somewhere along 
the line he found time to edit the mag- 


* 


nificent Curtis series of 20 volumes on 
the North American Indian. 

Hodge was also a prolific writer, his 
bibliography containing more than 350 
items dating from 1890 to a few days be- 
fore his death—monographs and articles 
for historical and scientific publications. 
Many writers sought his advice or in- 
duced him to compose a foreword for a 
forthcoming opus. Absolute accuracy was 
his watchword, and he was asked to weed 
out errors from many a manuscript, 
which his wide knowledge and remark- 
able memory enabled him to do. 


News of Science 


Rockefeller Institute Expands 


The Rockefeller Institute will con- 
struct four new buildings with two gifts 
totaling $5 million that have been re- 
ceived from the estate of the late Alfred 
H. Caspary and from John D. Rocke- 
feller, Jr. Three million dollars has been 
provided by the Caspary estate. It will 
be used for an auditorium, a graduate 
student residence hall, and a president’s 
house. 

The auditorium building, Alfred H. 
“Caspary Hall, is now under construc- 
tion. It includes an auditorium that will 
seat 500, six smaller auditoriums and 
conference rooms, and executive offices. 
A principal feature of the structure is 
a reinforced concrete dome, 90 feet in 
diameter and 40 feet high, which will 
be covered with brightly colored ceramic 
tile. The Caspary gift is the largest con- 
tribution ever made to the institute from 
outside the Rockefeller family. 

The Rockefeller gift provides as much 
as $2.5 million for the construction and 
furnishing of a building to be known as 
Abby Aldrich Rockefeller Hall in mem- 
ory of Mr. Rockefeller’s first wife. The 
hall will serve as a social and residential 
center for scientists from all parts of the 
world who are visiting New York and 
for the institute faculty. The building 
will contain living quarters for 24 visit- 
ing scientists, two large social halls, a 
library, a refectory and smaller dining 
rooms, a music room, and a little theater. 

Alfred H. Caspary Hall and Abby 
Aldrich Rockefeller Hall will fulfill four 
new functions in the development of the 
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institute as an international science 
center. 

1) Encourage scientists from all over 
the world to meet and live together for 
brief or extended periods of time in 
order to exchange ideas and synthesize 
important sectors of the rapidly accu- 
mulating mass of scientific knowledge. 

Through the informal associations of 
scholars living together, information will 
be exchanged and new programs of re- 
search will be formulated in an environ- 
ment of intense research activity. The 
new center has been especially planned 
to house conferences of eight or ten 
leading experts in a certain field of sci- 
ence, each assisted by a junior associate, 
who will live and study together for 3 
or 4 months while preparing a mono- 
graph which will present a coordinated 
view of an important sector of science. 

The informal exchange of knowledge 
and ideas should aid scientists to keep 
abreast of the rapid increase of scientific 
knowledge. The deliberations and con- 
clusions of the extended conferences will 
be made widely available to those who 
are not specialists in the specialists’ field. 

2) Transmit scientific knowledge to 
young people and the general public as 
well as to students. 

Because the welfare of peoples and of 
nations depend on a widespread under- 
standing of science, the institute will as- 
sume a new responsibility for presenting 
scientific information and natural phe- 
nomena to school children, college stu- 
dents, and the general public. The lab- 
oratories of the institute will be the 
source of ideas and knowledge which 


He was one of the founders of the 
American Anthropological Association 
and of the Quivira Society and was a 
member of many other scientific organi- 
zations. 

In 1955 Hodge was granted a year’s 
leave from the Southwest Museum. Early 
in 1956 he retired and moved to Santa 
Fe, the heart of the land he loved. Here, 
he was working on a study of the Apache 
Indians at the time of his death. 

Mark R. HarrincTton 
Southwest Museum, 
Los Angeles, California 


will be described verbally by the faculty 
to audiences gathered in Caspary Hall. 
Experiments being prepared in the lab- 
oratories will be presented in the audi- 
torium through the medium of closed-cir- 
cuit television reaching out from the lab- 
oratories. In order to increase the size 
of the audiences many thousandfold, the 
lectures and the demonstrations will go 
out to a widespread audience by tele- 
vision, radio and sound films. 

3) Provide ideal facilities for meet- 
ings of scientific societies in the closely 
related auditorium, meeting and confer- 
ence rooms, and the social and residen- 
tial quarters. 

The center will provide a significant 
addition to the facilities of New York 
as a home of science and culture. The 
auditorium and meeting rooms of Cas- 
pary Hall will be supplemented by the 
social and housing facilities of immedi- 
ately adjacent Abby Aldrich Rockefeller 
Hall with its extensive facilities for so- 
cial gatherings, for dining, and for the 
informal associations which are so im- 
portant an element in professional meet- 
ings. Close to mid-Manhattan, the 
United Nations, and New York’s many 
cultural institutions, the center will be 
strategically located. 

4) Encourage the cultural life of the 
institute faculty. 

The Rockefeller Institute, like all the 
universities of New York City, has the 
advantages of the unsurpassed cultural 
resources of New York. It has the disad- 
vantage, as do other urban universities, 
of dispersive commuting to remote sub- 
urbs. The center will seek to make the 
advantages more available to the fac- 
ulty through exhibitions of paintings, 
programs of music, and lectures in many 
fields of the creative and performing 
arts. It will seek to mitigate the disad- 
vantages by providing a social center for 
the faculty and their families. 

Abby Aldrich Rockefeller Hall, Cas- 
pary Hall, and the 13-room president’s 
house are scheduled for occupancy this 
summer. 

Plans for the graduate residence hall 
are now in the process of development. 
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It will be designed to provide living 
quarters for 75 students and will also 
provide accommodations for married 
couples. A special feature of this dormi- 
tory will be temporary residential ac- 
commodations for graduate students 
from other universities who will be in- 
vited to the institute for brief periods 
of special study with members of the 
institute. 


Theta Tau Discrimination 
Clause Causes Resignations 


Two members of the Columbia Uni- 
versity faculty, Wesley J. Hennessy, asso- 
ciate dean of the faculty of engineering, 
and Mario Salvadori, professor of civil 
engineering, have resigned from Theta 
Tau, professional engineering fraternity, 
because it bars Negroes from member- 
ship. The discriminatory clause in the 
fraternity constitution limits membership 
to white males. 

In their letter of resignation, Hennessy 
and Salvadori say: “The reports of the 
Theta delegation to the national conven- 
tion . . . clearly indicate that the frater- 
nity as a whole is not ready to renounce 
the discriminatory clause and wishes to 
wait at least until 1958 before deciding 
upon this issue. To maintain such a 
clause in any constitution in the year 
1957 is morally unacceptable.” 


Pomona Physics Building 


Pomona College (Claremont, Calif.) 
has received an anonymous gift of $1 
million for a new physics and mathe- 
matics building. Construction will begin 
this spring and the building will be oc- 
cupied in September 1958. The new 
building’s 40,000 square feet of floor 
space will more than double the space 
now available at Pomona for physics and 
mathematics instruction. 


IBM Merit Scholarships 


One of the largest industrial scholar- 
ship programs ever launched—calling 
for an average annual expenditure of ap- 
proximately $250,000 when in full opera- 
tion—has been announced by the Inter- 
national Business Machines Corporation. 
The program has been developed in 
honor of the late Thomas J. Watson, 
IBM board chairman, and will be known 
as IBM’s Thomas J. Watson Memorial 
Scholarship Program. The National 
Merit Scholarship Corporation will co- 
operate in administering the program. 

IBM’s plan provides for 50 scholar- 
ships of 4 years each to be awarded an- 
nually on a competitive basis; 25 will 
go to high-school seniors who are chil- 


486 


dren of IBM employees, and 25 to other 
high-school seniors in public, private, 
and parochial schools throughout the 
nation. This means that 4 years from now 
200 students will be receiving benefits 
each year from the program. 

In additicn, a minimum of 25 match- 
ing scholarships will be awarded an- 
nually by the National Merit Scholarship 
Corporation. Each scholarship, whether 
awarded by IBM or National Merit, in- 
cludes an equitable cost-of-education 
grant to the institution selected by the 
scholarship recipient. 

Recipients will be selected on the basis 
of merit, without regard to financial 
need. The amount of the award, how- 
ever, will vary from a minimum of $100 
per year to the full cost of education 
and will be determined by the National 
Merit Scholarship Corporation on the 
basis of need. 


Harvard Medical Center 


Harvard Medical School and its seven 
teaching hospitals have incorporated 
themselves as the Harvard Medical Cen- 
ter, Inc., for the purpose of raising a 
common endowment fund. The charter 
of the new corporation states that its 
purposes are to “improve and advance 
knowledge, practice and teaching of 
medicine in all its branches; assist in the 
advance of medical research and investi- 
gation and in improvement of medical 
teaching facilities and methods; solicit 
and receive contributions from whatever 
sources in trust or otherwise and whether 
unrestricted or for undesignated purposes 
or subject to specified conditions.” 

In addition to the medical school, the 
center consists of the Harvard School of 
Dental Medicine, the Harvard School of 
Public Health, Beth Israel Hospital, 
Boston Lying-in Hospital, the Children’s 
Medical Center, the Free Hospital for 
Women, Massachusetts Eye and Ear In- 
firmary, Massachusetts General Hospital, 
and Peter Bent Brigham Hospital. 

George Packer Berry, dean of Har- 
vard Medical School, is president of the 
center. The vice presidents are Ralph 
Lowell, a trustee of Massachusetts Gen- 
eral, and Robert Cutler, chairman of 
the trustees of Peter Bent Brigham. 


Lockheed Critical 
Assembly at Stanford 


The Atomic Energy Commission has 
filed notice of the proposed issuance to 
Lockheed Aircraft Corporation of a per- 
mit for the construction of a critical ex- 
periments facility "in Palo Alto, Calif. 
Announcement of the proposed issuance 
appeared in the Federal Register on 26 
Feb. The permit will be issued unless, 





within 15 days of that date, a request 
for a hearing is filed with the com- 
mission. 

A critical assembly differs from a re- 
actor in that the arrangement of the 
fuel assembly and other components is 
not permanent but may be rearranged 
easily and quickly. The chain reaction 
is maintained at or near zero power, and 
little radiation is emitted. Assemblies of 
this sort are used to study the behavior 
of fissionable materials at various de- 
erees of enrichment and in different 
shapes. Lockheed plans to use its facility 
primarily for testing reactor cores. 

The Missile Systems Division of Lock- 
heed Aircraft will build the facility on a 
22-acre plot leased from Stanford Uni- 
versity. The site is on the university’s in- 
dustrial research property, about 2 miles 
southeast of the Stanford campus. 

The critical assembly building is to be 
an underground structure of reinforced 
concrete 40 feet from the nuclear physics 
building in which the control room will 
be located. Lockheed has indicated that 
the earliest date for completion of the 
facility is 31 Mar. 1957; the latest date, 
30 Sept. 1957, 


Britannica Films for 
Educational TV 


The Westinghouse Broadcasting Com- 
pany, Inc., which recently became the 
first commercial broadcaster to purchase 
the entire Encyclopaedia Britannica 
Films library for use on its television 
stations, is making selections from that 
library of 650 films available free to 
educational stations within the service 
areas of the Westinghouse stations. 


Berkeley Basic Science Institute 


The University of California has an- 
nounced that its new Institute for Basic 
Science Research has started operations 
on the Berkeley campus with the appoint- 
ment of eight faculty members to re- 
search professorships in the institute. The 
appointments will free the scientists from 
teaching and other university duties so 
that they may devote their entire atten- 
tion to their research. It is expected that 
the institute will concentrate on a modest 
number of substantial projects—possibly 
ten—rotating among several fields and 
supporting some investigations that might 
have difficulty obtaining financial assist- 
ance from other funds. 

The institute was established in 1955 
with an endowment of nearly $2.75 mil- 
lion from an anonymous donor who pro- 
vided that the institute “shall be dedi- 
cated to the encouragement of creative 
thought and the conduct of research and 
investigation in pure science. . . . The 
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primary purpose of the Institute shall be 
to discover and encourage the work of 
individuals of great talent and promise.” 

The university regents approved three 
professorships in the institute, effective 
1 Jan.: Daniel Mazia, professor of zool- 
ogy, for research on the life-history of 
the cell; Jerzy Neyman, director of the 
Statistical Laboratory, for research on 
the distribution of galaxies and expansion 
of the universe; and Stephen P. Diliberto, 
associate professor of mathematics, for 
research on stability of the moon’s orbit 
and also on the three body problem. 

Five more professorships will be effec- 
tive on 1 July: G. H. Curtis and J. F. 
Evernden, both assistant professors of ge- 
ology, who will continue work to estab- 
lish geologic time correlation between 
continents and to set up a world-wide 
time scale by absolute dating of rocks, 
using the potassium-argon method; W. 
A. Nierenberg, professor of physics, for 
research in the hyperfine structural anom- 
alies in cesium and rubidium; Roger Y. 
Stanier, professor of bacteriology, for re- 
search on photosynthetic pigments; and 
James Cason, professor of chemistry, for 
research on the electrochemical reduc- 
tion and the chemistry of organo-phos- 
phorus compounds. In addition, provi- 
sion was made for the appointment of a 
visiting research professor of radio as- 
tronomy; a scientist for this post will be 
named later. 

Initial appointments and grants have 
been made in the amount of approxi- 
mately $170,000, including the payment 
of salaries and administrative and other 
costs. Under the terms provided by the 
donor, research professors and fellows 
will hold appointments for varying terms, 
not to exceed 5 years, unless the time is 


“extended by a favorable vote of three- 


quarters of the regents of the university 
on recommendation of the Advisory 
Board. 

The appointments reported so far will 
extend for periods of from 6 months to 
2 years. In each case, the researcher holds 
an appointment in the institute com- 
parable to his faculty post. When faculty 
members are appointed to temporary re- 
search professorships in the institute, 
their regular university salaries are to be 
made available to their departments to 
provide for replacements on the teaching 
staff. 

The plans for the administration of 
the institute were drawn up by a com- 
mittee of 12 faculty members headed by 
Chancellor Clark Kerr. The major or- 
ganizational components of the institute 
are the Advisory Board and the Execu- 
tive Committee. 

The seven members of the Advisory 
Board include three scientists nominated 
by the National Academy of Sciences: 
Jerome Hunsaker, aeronautical: engineer 
of the Massachusetts Institute of Tech- 
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nology; I. I. Rabi, Nobel laureate at Co- 
lumbia University; and Paul Weiss, head 
of the laboratory of Developmental Biol- 
ogy of the Rockefeller Institute for Medi- 
cal Research. Four Advisory Board mem- 
bers on the university staff are President 
Robert G. Sproul, chairman, ex officio; 
William R. Dennes, professor of philos- 
ophy; Glenn T. Seaborg, Nobel laureate 
and professor of chemistry; Curt Stern, 
professor of zoology. The Executive 
Committee is composed of the four Uni- 
versity of California members, with 
Dennes as chairman. 


Synthetic Racemic 
Material Available 


CIBA Pharmaceutical Products, Inc., 
Summit, N.J., has made available to the 
Endocrinology Study Section, National 
Institutes of Health (Bethesda 14, Md.), 
its limited supply of d,l-aldosterone for 
biological and clinical investigation. This 
synthetic racemic material has one-half 
the biological activity of the natural 
d-aldosterone. 

The synthetic material is available to 
qualified investigators in the following 
forms: d,l-aldosterone 21-monoacetate 
in a purified sesame oil solution (200 
ug/ml and 20 ug/ml); d,l-aldosterone 
21-monoacetate in a 95-percent ethanol 
solution (1 mg/ml); and d,l-aldosterone 
(nonesterified) in a 95-percent ethanol 
solution (10 ug/ml). The monoacetate 
will be distributed for biological work 
and the nonesterified form will be limited 
to use as a chromatographic standard. 
The alcohol solution of the monoacetate 
can be diluted for intravenous injections. 
Purified sesame oil can be obtained from 
CIBA for those who have occasion to 
dilute the oil solutions. 

Requests should be made by letter to 
Dr. R. T. Hill, Executive Secretary, 
Endocrinology Study Section. The letter 
should state briefly exactly how much of 
the material is wanted and then describe 
the naturé of the investigation in which 
it is to be used. 


Tulane Apprenticeships in Zoology 


The zoology and botany departments 
of Tulane University have instituted an 
apprenticeship program to provide enter- 
ing freshmen with an opportunity to fol- 
low their interests in biology under guid- 
ance of the faculties in zoology and bot- 
any. Each apprentice will be assigned to 
a professor in the appropriate field. The 
student will devote 4 hours each week 
to a biological problem of his selection 
and will be encouraged to participate in 
departmental activities such as special 
lectures and graduate seminars, The pro- 
gram pays no stipend. 


Population Reference Bureau 


The Population Reference Bureau of 
Washington, D.C., has issued an invita- 
tion to graduate students to join its sum- 
mer workshop. Candidates should be, 
preferably, students of demography, soci- 
ology, conservation, economics, or ge- 
ography. Each member of the workshop 
will carry through his own research prob- 
lem, from the bare statistics to a finished, 
interpretive essay. 

When applying, candidates should ex- 
plain how their major interest is related 
to population problems. Their applica- 
tions should be supported by two letters 
from professors, instructors, or faculty 
advisers. 

The 1957 session, the bureau’s sixth 
annual workshop, will begin on 17 June 
and close on 26 July. Only six candidates 
will be chosen. They will receive $300 
toward transportation and subsistence in 
Washington. Applications should be sub- 
mitted by 30 Mar. to the Population 
Reference Bureau, 1507 M St., NW, 
Washington 5, D.C. 


Intermittent Publications 


One of the recommendations of the 
first International Congress on Docu- 
mentation of Applied Chemistry, Lon- 
don, 1955, was “that National Centres 
to deal with Intermittent Publications 
be created.” This question has been 
given careful consideration by the Ad 
Hoc Committee on Abstracting and 
Documentation of the International 
Union of Pure and Applied Chemistry, 
under the chairmanship of H. R. Kruyt. 

The committee was of the opinion 
that it would be inadvisable to stimu- 
late the creation of new national bodies 
for this kind of documentation. It was, 
however, decided to write to each of the 
national adhering bodies of the union 
asking them about the present position 
with regard to the documentation of 
such publications in their countries. The 
term intermittent publications has been 
defined as documents which are not 
books in the ordinary sense and not 
regular periodicals; they may be printed, 
offset, mimeographed, photographed, or 
even typewritten; they comprise reports, 
monographs, symposia, surveys, confer- 
ence papers, data sheets, students’ theses, 
standard specifications, test specifica- 
tions, bulletins, technical papers, circu- 
lars, leaflets, and memoranda. 

Of the 30 or so countries queried, 17 
have sent replies varying considerably in 
length and comprehensiveness. The fol- 
lowing is an attempt to summarize the 
present position on the basis of the re- 
plies received. 

All the national adhering bodies 
recognize the size of the task. Yugo- 
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slavia merely states that some action 
would be useful, whereas Spain and 
Colombia are willing to pursue the mat- 
ter further. Australia and Sweden say 
that the question is already being dis- 
cussed by organizations in their re- 
spective countries, while certain other 
countries—namely, Belgium, Canada, 
Czechoslovakia, and Denmark—state 
frankly that the problem is too vast to 
be solved as a whole, although certain 
types of intermittent publications, for 
example, university doctorate theses in 
Belgium, are now being documented. 

However, according to Hungary, Nor- 
way, Finland (in part), India, and 
Japan, national intermittent publications 
are already documented; Japan is will- 
ing to take steps to make the documen- 
tation complete. Great Britain considers 
that nearly everything of importance 
finds its way into a recognized publica- 
tion and is therefore documented in the 
usual way. 

This opinion is not shared by Canada, 
who suggests that few, if any, intermit- 
tent publications ever appear in the ab- 
stract journals. France considers it suffi- 
cient that all publications must be de- 
posited in the National Library and that 
the CNRS endeavors to document every- 
thing of importance. The Austrian reply 
was concerned with the production of 
intermittent publications by scientific 
societies rather than with their docu- 
mentation. 

It is obviously unwise to try to draw 
any general conclusions when only 17 
national adhering bodies have replied, 
but the information obtained so far 
shows such a great diversity of approach 
to a common problem, that it seemed 
useful as an interim indication of the 
kind of information that the committee 
is collecting. 


Darbaker Prize in Phycology 


The Darbaker Prize Committee of the 
Botanical Society of America will accept 
nominations for an award to be an- 
nounced at the annual meeting of the 
society in 1957. Under the terms of the 
bequest, the award is to be made for 
meritorious work in the study of the 
algae, particularly the microscopic algae. 
The value of the 1957 prize will depend 
on the income from the trust fund that 
supports it, but the amount is expected 
to be about $150, 

The committee will base its judgment 
primarily on the papers published by the 
candidate during the last two full cal- 
endar years previous to the closing date 
for nominations. Only papers published 
in the English language will be consid- 
ered. 

Nominations for the 1957 award, ac- 
companied by a statement of the merits 
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of the case and by reprints of the publi- 
cations supporting the candidacy, should 
be sent before 1 May to the chairman of 
the prize committee, George F. Papen- 
fuss, University of California, Berkeley, 
Calif. 


NSF Funds Available 


The Division of Biological and Medi- 
cal Sciences of the National Science 
Foundation has announced that the next 
closing date for receipt of research pro- 
posals in the life sciences is 15 May. 
Proposals received after the May closing 
date will be reviewed following the fall 
closing date of 15 Sept. 

In addition to funds for the support 
of basic research in the life sciences, 
limited funds will be available during 
the current fiscal year for the support of 
research facilities and programs at bio- 
logical field stations. Inquiries should be 
addressed to the National Science Foun- 
dation, Washington 25, D.C. 


Microfilm Cameras for Libraries 


A new microfilm camera that has been 
developed by Atherton Seidell and H. F. 
Flemer is being given free to research 
libraries on condition that the libraries 
substitute microfilms for interlibrary 
lending of original publications. Flemer 
is a specialist in microfilms who is in 
charge of the photoduplicating service of 
the U.S. Department of Agriculture. 
Seidell, to whom inquiries should be 
addressed, can be reached at 2301 Con- 
necticut Ave., NW, Washington, D.C. 

With the new microfilm camera the 
illumination, time of exposure, aperture 
of the lens, and development of the 
exposed film are all definitely fixed in 
advance, so that no adjustments of the 
unit are needed to get good microfilms of 
the usual library publications. Microfilm 
copying may therefore be performed by 
library employees who have had very 
little special training. Seidell and Flemer 
also have developed a small inexpensive 
microfilm viewer. 


Taxonomy of the Actinomycetes 


The Society of American Bacteriol- 
ogists, through its Subcommittee on the 
Taxonomy of Actinomycetes, has re- 
ceived grants from industry to support 
fundamental research on the taxonomy 
of actinomycetes. The aim of the pro- 
gram is to foster research in _ this field 
and to encourage the training of people 
in the taxonomy -of this group. The 
ultimate objective is to stimulate the 
publication of monographic treatments 
of the actinomycetes and the unification 


of this material for a system of identifi- 
cation. The companies that have so far 
made financial contributions to the proj- 
ect are Abbott Laboratories; Bristol Lab- 
oratories, Inc.; Chas. Pfizer and Com- 
pany, Inc.; Eli Lilly and Company; 
Lederle Laboratories; Merck Sharp and 
Dohme; Parke, Davis and Company; and 
Upjohn Company. 

. The committee would welcome re- 
quests for support of work that deals 
with a phase of actinomycete taxonomy. 
Applications should be sent to the tem- 
porary chairman of the committee, Prof. 
K. L. Jones, Department of Botany, 
University of Michigan, Ann Arbor, 
Mich. 


Fishery Studies 


Under the provisions of the Fish and 
Wildlife Act of 1956, the funds allotted 
for market, technologic, and biological 
research and for the development of 
American commercial fisheries has been 
increased by almost $3.6 million. With 
the $3 million currently allotted for this 
work, the total now available for the 
fiscal year ending 30 June 1957 is almost 
$6.6 million. The sum will be adminis- 
tered by the Bureau of Commercial 
Fisheries in the Department of the 
Interior. 


History of Science Prize 


An annual award of $250 has been 
established by Henry and Ida Schuman 
of New York for an original prize essay 
in the history of science and its cultural 
influences. This competition is open to 
undergraduate and graduate students in 
any American or Canadian college, uni- 
versity, or institute of technology. Papers 
submitted for the competition should be 
approximately 5000 words in length, ex- 
clusive of footnotes, and thoroughly 
documented. It is hoped that the prize- 
winning essay will be suitable for publi- 
cation in S/S, the journal of the History 
of Science Society. 

It is the wish of the donors that “his- 
tory of science and its cultural influ- 
ences” should be broadly interpreted. 
The papers—which should in each case 
be original contributions to learning— 
may deal with the ideas and accomplish- 
ments of scientists in the past; they may 
trace the evolution of particular scien- 
tific concepts; or they may study the his- 
torical influences of one branch of sci- 
ence upon another, 

The phrase “cultural influences” is 
taken to include studies of the social and 
historical conditions that have influenced 
the growth of science, or the effects of 
scientific developments upon society in 
the realms of philosophy, religion, social 
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thought, art and literature, economic 
progress, and so forth. Essays dealing 
with medical subjects are not acceptable, 
although papers dealing with the rela- 
tions between medicine and the natural 
sciences will be welcomed. 

Papers submitted for competition 
should be sent before 1 June to the chair- 
man of the prize committee, Prof. Harry 
Woolf, Department of History, Univer- 
sity of Washington, Seattle 5, Washing- 
ton. The announcement of the prize-win- 
ning essay will be made at the annual 
meeting of the History of Science So- 
ciety, which occurs in December each 
year. 


Atomic Insurance 


Protection up to $60 million against 
liability and personal property damage 
claims will be provided for each atomic 
energy unit in the country by the three 
insurance syndicates. The syndicates are 
the Nuclear Energy Property Insurance 
Association, which will provide maxi- 
mum coverage of about $60 million for 
each reactor unit; the Nuclear Energy 
Liability Insurance Association, which 
will grant coverage to those eligible for 
personal liability insurance up to about 
$50 million; and a third syndicate now 
nearing completion, which will issue up 
to $15 million to cover both personal 
and property liability arising from any 
possible incidents that might be attached 
to the operation of private nuclear 
facilities. 

Although the syndicates will provide 
the necessary basic coverage for atomic 
insurance, additional protection __ is 
needed. The cost of a catastrophic acci- 
dent might be considerably higher than 
$60 million. A bill now on the Congres- 
sional calendar calls for the United 
States to pay, in return for a reasonable 
charge to the atomic energy units, up to 
$500 million for damages above the 
amount covered by private insurance. 


Nomenclature of Cultivated Plants 


Dissension over the provisions of the 
current edition of the International Code 
of Nomenclature of Cultivated Plants 
(1952) has prompted the International 
Union of Biological Sciences to activate 
its International Commission on the 
Nomenclature of Cultivated Plants. The 
commission is composed of eight repre- 
sentatives each of horticulture, agricul- 
ture, and forestry, plus a chairman and 
rapporteur général. American members 
of the commission, which held its first 
meeting in Utrecht, 22-24 Nov. 1956 
under auspices of TUBS, are Martin 
Weiss (agriculture) U.S. Department of 
Agriculture, Elbert L. Little (forestry) 
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U.S. Bureau of Forestry, and George H. 
M. Lawrence (horticulture) Bailey Hor- 
torium, Cornell University. 

Scores of proposals for changes in the 
present code had been studied previously 
and were voted on at this session. Para- 
mount among the decisions adopted 
unanimously was that to retain the name 
cultivar as the international term for all 
cultivated variants (reserving the tech- 
nical term varietas, and its abbreviation 
var., for the well-known botanical cate- 
gory), and to authorize use of the alter- 
nate term in various national languages 
(such as Sorte in German, razza in Ital- 
ian, and variety in English). 

The commission agreed on the need 
for a single code for all concerned with 
cultivated plants and took steps to sim- 
plify the present one. Ample opportunity 
will be provided all interested groups to 
study the new edition now in prepara- 
tion, following which it will be submitted 
to several international bodies for en- 
dorsement and adoption. Persons desir- 
ing further information on the work of 
this commission or wishing to submit 
proposals for its consideration are in- 
vited to communicate with the secretary, 
Dr. Harold R. Fletcher, Royal Botanic 
Garden, Edinburgh, Scotland, or any one 
of the aforementioned American repre- 
sentatives. 


Union Carbide Nuclear 
Research Center 


Plans for the construction of a nuclear 
research center in Sterling Forest, New 
York (about 40 miles from New York 
City) have been announced by the Union 
Carbide and Carbon Corporation. The 
major facilities on the site will include: 
a 5-megawatt pool-type reactor, a radio- 
active materials laboratory, an ores and 
engineering laboratory, and a building 
for allied research operations and admin- 
istrative functions. The architect-engi- 
neer for the center is the Osborn Com- 
pany in Cleveland, Ohio. 

The center will be operated jointly 
by the Union Carbide Nuclear Company 
and Union Carbide Ore Company, two 
of the corporation’s divisions. It will 
serve as the focal point for nuclear re- 
search activity within Union Carbide. 
Research programs will be geared to the 
study of the effects of radiation on prod- 
ucts and processes involving plastics, 
gases, metals, carbons, and chemicals. 

The research reactor will be a modi- 
fied version of the bulk-shield testing 
facility pioneered by Oak Ridge National 
Laboratory. Smaller reactors of this type 
have been installed at several colleges 
throughout the country. The Union Car- 
bide reactor will be designed and built 
by AMF Atomics, Inc., a subsidiary of 
American Machine and Foundry Com- 


pany. A formal request for the construc- 
tion permit has been submitted to the 
U.S. Atomic Energy Commission for 
approval. Completion of the research 
center is scheduled for late 1958 or early 
in 1959. 


Avco Laboratory 


Avco Manufacturing Corporation has 
started work at Wilmington, Mass., on 
its $15-million Research and Advanced 
Development Division. The facility will 
serve all the corporation’s research and 
development programs and also will un- 
dertake specific projects for private re- 
search laboratories and teams. The cen- 
ter is expected to be in full operation by 
mid-1958. 


Tissue Culture Fellowships 


Fellowships for short courses in tissue 
culture are being offered by the National 
Foundation for Infantile Paralysis. Post- 
doctoral investigators and teachers and 
graduate students, as well as experienced 
laboratory personnel with the baccalau- 
reate degree, are eligible to apply. The 
latter should be currently employed in 
a laboratory position and have the in- 
tention of utilizing this experience in 
tissue culture in a specific laboratory 
position upon completion of the course. 

Fellowships may be used only to sup- 
port study in formal courses designed to 
teach the principles, techniques, and ap- 
plication of tissue culture. Funds will be 
awarded for the period necessary to com- 
plete such a course, but in general the 
time is not expected to exceed 6 weeks. 

Financial assistance will be based on 
the individual applicant’s need. For ap- 
plication forms and further information, 
write to the Division of Professional Edu- 
cation, National Foundation for Infan- 
tile Paralysis, 120 Broadway, New York 
5, Naw 


Positions in IGY Tracking Program 


The Astrophysical Observatory of the 
Smithsonian Institution, 60 Garden St., 
Cambridge 38, Mass., is accepting ap- 
plications from scientists and technicians 
for positions in the Optical Satellite 
Tracking Program of the International 
Geophysical Year. Qualified personnel 
will be assigned as observers to IGY sta- 
tions in the United States and in foreign 
countries for periods of from 1 to 2 years. 
Prior experience in physics, astronomy, 
or electronics is mandatory and an aca- 
demic degree in one of these fields is de- 
sirable. Interested persons should write 
to the Associate Director, Satellite Track- 
ing Program at the address given earlier. 
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Sewage Disposal 


The U.S. Public Health Service has 
announced that grants totaling $3,883,- 
535 have been made to 60 municipalities 
to help build sewage treatment works 
under the new Federal Water Pollution 
Control Act. The 60 cities and towns, 
ranging from 280 to a quarter of a mil- 
lion in population, added $11,870,688 
of their own funds to bring the cost of the 
sewage treatment facilities to a total of 
$15,754,223. 

Last summer Congress authorized fed- 
eral grants of $50 million a year (up to 
an aggregate of $500 million) for the 
construction of municipal sewage treat- 
ment works. I: limited individual grants 
to $250,000, or 30 percent of the total 
cost of the project, whichever is less. 


Scientists in the News 


PETER WATERMAN, an electrical 
engineer at the Naval Research Labora- 
tory, Washington, D.C., recently received 
the Distinguished Civilian Service award 
from Garrison Norton, Assistant Secre- 
tary of the Navy for Air. His citation 
read: “Through his exceptional leader- 
ship, initiative, and scientific ingenuity, 
Waterman has contributed outstandingly 
to the improvement of the combat effec- 
tiveness of the Navy. He has taken a lead- 
ing and decisive part in a program to 
improve interceptor aircraft armament 
control systems. .. .” 


JOHN J. BITTNER, George Chase 
Christian professor of cancer research 
and director of cancer biology in the de- 
partment of pathology at the University 
of Minnesota Medical School, has won 
the 1957 Bertner award of the University 
of Texas M. D. Anderson Hospital and 
Tumor Institute. The award is presented 
annually for outstanding contribution to 
the field of cancer research. 

Bittner received the award on 8 Mar. 
at a banquet, after which he delivered 
the Bertner Foundation lecture before 
participants and guests of Anderson Hos- 
pital’s eleventh annual Symposium on 
Fundamental Cancer Research. The title 
of the lecture was “Studies on mammary 
cancer in mice and their implications for 
the human problem.” 

Bittner was honored for his research 
on the factors involved in the origin of 
mammary cancer in mice. Beginning 
with investigation and discovery of the 
milk factor in relation to cancer, he 
proved that inheritance was not the sole 
cause of the origin of the neoplasm and 
that a virus was implicated in its origin. 
Continuing his research he investigated 
genetic and hormonal factors, proving 
that interaction of these two, along with 
the virus or milk factor, was required 
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for the development of this type of can- 
cer in mice. Bittner’s work has lead to 
many and varied investigations of the 
cause, development, and course of can- 
cer. 


JOSEPH L. MORSE, formerly asso- 
ciate professor of dermatology at the 
New York Post-Graduate Medical 
School, New York University—Bellevue 
Medical Center, has been appointed pro- 
fessor and director of the department of 
dermatology of the New York Medical 
College, and its affiliated hospitals, 
Flower—Fifth Avenue, Metropolitan, and 
Bird S. Coler. 


ROBERT E. ROBINSON, S8r., who 
for the past 5 years has been chief re- 
search engineer and geologist for Trans- 
American Petroleum Corporation, 
Shreveport, La., has established a labo- 
ratory in Shreveport to enter private 
consulting practice. His work will cover 
reservoir engineering and geology, well 
completion engineering, and production 
engineering. 


ROGER REVELLE director of the 
Scripps Institution of Oceanography in 
La Jolla, Calif., has been awarded an 
honorary degree by Pomona College in 
recognition of his contributions to deep- 
sea research. 


WALTER G. DRISCOLL has been 
named vice president in charge of re- 
search at Baird-Atomic, Inc., Cambridge, 
Mass. Driscoll, formerly director of re- 
search for Baird-Atomic, will continue 
to supervise the company’s basic and ap- 
plied research programs. Baird-Atomic, 
Inc., is the new corporate name of Baird 
Associates—Atomic Instrument Company. 
The firm manufactures spectrochemical 
and radioactivity instrumentation, as well 
as electronic counting, control, and test 
devices. 


M. CARL WALSKE, who recently 
left the Los Alamos Scientific Laboratory 
to join Atomics International, Canoga 
Park, Calif., a division of North Ameri- 
can Aviation, Inc., has been named as- 
sistant chief of research at Atomics In- 
ternational. In his new post, Walske is 
concerned with the theoretical and ex- 
perimental nuclear physics research pro- 
grams. 


Two appointments that will become 
effective on 1 Sept. have been announced 
by the University of Cincinnati. HOW- 
ARD K. JUSTICE, professor of mathe- 
matics, will become dean of the College 
of Engineering, and CORNELIUS 
WANDMACHER, professor of civil en- 
gineering, will. become associate dean. 
Justice succeeds C. ALBERT JOER- 
GER, who will retire next summer. 


EUGENE M. K. GEILING, chair- 
man of the department of pharmacology 
at the University of Chicago, has retired. 
LLOYD J. ROTH, who joined .the de- 
partment in 1952, is his successor. Geil- 
ing has been the Frank P. Hixon dis- 
tinguished service professor since 1941, 
and professor and chairman of pharma- 
cology since 1936. 

He developed the first “atomic farm” 


‘for the production of radioactive plant 


drugs, such as digitalis and morphine. 
He is widely known for his studies of the 
pituitary glands, and early in his career 
participated in the research with John 
J. Abel of Johns Hopkins University 
which led to the crystallization of insulin. 
Now that he is professor emeritus, Geil- 
ing will write a biography of Abel, who 
is often called the father of modern ex- 
perimental pharmacology in the United 
States. 

During the 1930’s Geiling led a team 
of scientists that worked at Canadian 
whaling stations obtaining the pituitary 
glands from freshly captured whales. 
This research proved that oxytocic, pres- 
sor, and antidiuretic hormones come 
from the neural lobe of that gland and 
not the intermediary lobe as was then 
believed. During World War II, Geiling 
led his department at Chicago in projects 
on the study of war gases and malaria 
drugs. 

Geiling was born of German parents 
in Brandfort, Orange Free State, South 
Africa. He received his B.A. degree in 
1911 from the University of South Af- 
rica; his graduate study was at the Uni- 
versity of Illinois, which awarded him 
an M.S. degree in 1915 and a Ph.D. in 
19T 7. 

He returned in 1918 to South Africa 
to lecture at the Potchefstroom Agricul- 
tural College and the University of Cape- 
town College of Medicine. He came to 
the U.S. again in 1920 to take a Seesel 
research fellowship in physiological 
chemistry at Yale University. He worked 
with Abel at Johns Hopkins from 1921 
to 1936, taking his M.D. degree (1923) 
there and advancing from assistant to 
associate professor in pharmacology. In 
1936, Geiling was appointed full profes- 
sor and chairman of the newly created 
department of pharmacology at the Uni- 
versity of Chicago. 

Among the awards he has received are 
the Oscar B. Hunter memorial award of 
the American Therapeutic Society and 
Villanova College’s Mendel gold medal 
for outstanding research in the endo- 
crines of aquatic mammals. In 1940 he 
was elected president of the American 
Society for Pharmacology and Experi- 
mental Therapeutics; in 1948 he was 
elected president of the Society of Ex- 
perimental Biology and Medicine; in 
1928 he was appointed chairman of the 
Section on Experimental Medicine and 
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Therapeutics of the American Medical 
Association; and in 1956 he was elected 
president of the Albertus Magnus Guild 
of Catholic Scientists. 


J. R. WOLFF, who has been with Ar- 
gonne National Laboratory since 1949, 
is now director of research at the Radia- 
tion Instrument Development Labora- 
tory, Chicago, Ill. His responsibilities 
will include correlating the laboratory’s 
engineering and development activities 
with those of Intertechnique of Ver- 
sailles, France, which manufactures 
R.I.D.L. equipment. 


MILTON ORCHIN, professor of 
chemistry and acting chairman of the de- 
partment of chemistry at the University 
of Cincinnati, has received the eighth 
annual “Eminent Chemist” award of the 
Cincinnati section of the 
Chemical Society. 


American 


CARL F. J. OVERHAGE has been 
appointed director, and WILLIAM H. 
RADFORD associate director, of Lin- 
coln Laboratory at Massachusetts Insti- 
tute of Technology. Both men have been 
division heads at Lincoln. They succeed, 
respectively, MARSHALL G. HOLLO- 
WAY and GEORGE E. VALLEY, who 
have resigned. Holloway will go to a new 
position in industry, and Valley, pro- 
moted from associate to full professor of 
physics, is returning to faculty service on 
the M.I.T. campus in Cambridge. 

Another appointment at M.I.T. is that 
of CLAUDE E. SHANNON, who will 
have the dual title of professor of com- 
munications sciences in the department 
of electrical engineering and professor of 
mathematics. For the past year Shannon 
thas been visiting professor of electrical 
communications, while remaining a re- 
search mathematician on the staff of 
Bell Telephone Laboratories. He will 
continue collaborative work with Bell. 
Shannon has achieved special eminence 
in the field of information theory, a new 
science which combines the methods of 
mathematics and electrical communica- 
tions in computing, automation, and 
areas of the behavioral sciences that bear 
on the relation of man to his environ- 
ment. 


FRANK W. HURD has been ap- 
pointed director of research for the 
Union Carbide Nuclear Company, a di- 
vision of the Union Carbide and Carbon 
Corporation. Hurd has been identified 
with the corporation’s activities in the 
atomic energy field since 1943, when he 
joined the Manhattan Engineering Dis- 
trict project at Columbia University as 
a senior research scientist. In 1955 he 
was appointed superintendent of research 
and development, industrial applications, 
for Union Carbide Nuclear Company. 
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NORMAN HILBERRY has_ been 
named director of Argonne National 
Laboratory of the University of Chicago, 
which operates the laboratory for the 
U.S. Atomic Energy Commission. Dep- 
uty director of Argonne since it was 
established in 1946, Hilberry succeeds 
WALTER ZINN, who resigned last 


June. 


The Wagner Free Institute of Science, 
Philadelphia, Pa., has selected three sci- 
entists for this year’s Westbrook Free 
Lecture series, which is entitled “Scien- 
tific progress and human needs.” The 
lecturers will discuss the subject from 
the standpoint of human ecology, the 
present and future contributions of chem- 
istry, and the future development of 
solar energy. 

The following scientists have accepted 
invitations to participate: 4 Apr., WIL- 
LIAM VOGT, national director, 
Planned Parenthood Federation of Amer- 
ica, “The structure of survival”; 11 Apr., 
GEORGE R. SEIDEL, technical ad- 
viser, E. I. Du Pont de Nemours and 
Company, “The one best way”; and 18 
Apr., MARIA TELKES, project direc- 
tor, New York University, “The uses of 
solar energy.” 


G. ROBERT GREENBERG, associ- 
ate professor of biochemistry at Western 
Reserve University, has been appointed 
professor of biological chemistry at the 
University of Michigan. During the past 
year he has served as a senior National 
Science Foundation fellow, working at 
Kings College in England. 


ALMA HILLER has retired from his 
positions as associate attending biochem- 
ist in charge of clinical chemistry at 
Presbyterian-St. Luke’s Hospital, Chi- 
cago, IIl., and associate professor of bio- 
logical chemistry at the University of 
Illinois College of Medicine. 


RCA Laboratories, Princeton, N.J., 
has announced that ROLF W. PETER 
has been appointed director of the Physi- 
cal and Chemical Research Laboratory, 
and ALLEN A. BARCO, director of the 
Systems Research Laboratory. Peter, re- 
search physicist at the laboratories since 
1948, succeeds HUMBOLDT W. LEV- 
ERENZ, who has been named assistant 
director of research, RCA Laboratories. 
Barco,. who has been engineer-in-charge 
of the Industry Service Laboratory at 
the David Sarnoff Research Center, suc- 
ceeds GEORGE H. BROWN, who has 
been appointed chief engineer, RCA 
Commercial Electronic Products. 


JOHN H. MELVIN, state geologist 
of Ohio since 1947, has been elected vice 
president for operations of the Pennsyl- 
vania Drilling Company of Pittsburgh 


GEORGE M. AUSTIN of Philadel- 
phia, Pa., will become the first full-time 
head of the division of neurosurgery at 
the University of Oregon Medical 
School. He will succeed JOHN RAAF, 
who has been advanced to clinical pro- 
fessor of surgery and senior consultant 
in neurosurgery. Austin practices neuro- 
surgery in Philadelphia and holds an ap- 
pointment as assistant professor of neuro- 
surgery at the University of Pennsylvania 
Medical School. He will assume his new 
position on 1 July. 


Recent Deaths 


CHARLES S. CARLETON, Suffield, 
Conn.; 84; former professor of civil en- 
gineering at Norwich University; 21 Feb. 

SAMUEL W. CROLL, Bernardsville, 
N.J.; 67; mechanical engineer; 26 Feb. 

ELMER A. HOLBROOK, Pittsburgh, 
Pa.; 75; former dean of the school of 
engineering at the University of Pitts- 
burgh; 20 Feb. 

UBERT C. HOLLAND, New Bruns- 
wick, N.J.; 67; professor emeritus of en- 
gineering drawing at Rutgers University; 
26 Feb. 

JOHN H. HOSKINS, Cincinnati, 
Ohio; 61; head of the department of 
botany at the University of Cincinnati; 
8 Feb. 

JOHN A. KING, Jr., Verona, N.J.; 
60; retired research engineer at the 
Radio Corporation of America’s tube 
division; 22 Feb. 

ERNST KRIS, New York, N.Y.; 56; 
psychoanalyst and faculty member of the 
New York Psychoanalytic Institute and 
the Child Study Center at Yale Univer- 
sity; 27 Feb. 

HOWARD H. LONG, Wilberforce, 
Ohio; 69; dean of Central State College; 
21 Feb. 

JOHN F. MAHONEY, Arrocha, N.Y.; 
67; director of the bureau of laboratories 
in the New York City Department of 
Health and former Health Commissioner 
of New York; 23 Feb. 

GEORGE F. STRONG, Vancouver, 
B.C., Canada; 60; president of the Na- 
tional Heart Foundation of Canada; 26 
Feb. 

FRED W. TANNER, Winter Park, 
Fla.; 69; former head of the department 
of bacteriology at the University of IIli- 
nois; 24 Feb. 

JAMES P. WARBASSE, Woods Holc, 
Mass.; 90; surgeon, author, and leader in 
the cooperative movement who also is 
credited with having set up the first labo- 
ratory of surgical pathology and bac- 
teriology in America at Methodist Hos- 
pital in 1892; 22 Feb. 

MILTON WASCH, Brooklyn, N.Y.; 
72; former clinical professor of radiology 
at the Long Island College of Medicine; 
22 Feb. 
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Growth-Inhibiting Effect of 
Irradiated Tryptophan 


In an attempt to obtain competitive 
inhibitors, we have exposed crystalline 
L-tryptophan (/) to radiation (10% rep) 
produced by high-velocity electrons from 
a modified 1 Mev resonant-transformer- 
type x-ray unit previously described by 
Knowlton et al. (2). Care was taken to 
avoid increase in temperature above 
65°C during the exposure. Chromato- 
graphic studies following exposure 
showed that a number of compounds 
were produced. None of these compounds 
have as yet been identified. 

The irradiated tryptophan was placed 
in 100-percent methanol, and only the 
methanol-soluble fraction was used for 
microbiological studies. Varying amounts 
of this fraction were placed in test tubes, 
and the methanol was evaporated. To the 
residue was added 10 ml of tryptophan 
assay medium (3) containing 10 ug of 
untreated L-tryptophan, 

Following sterilization for 15 minutes 
at 120°C, the test tubes were inoculated 
with (i) Streptococcus mastitidis V4, (ii) 
Streptococcus mastitidis 68Cl, and (iii) 
Lactobacillus arabinosis 17-5, The bac- 
terial cells had been washed twice with 
physiological saline and then diluted, so 
that the final suspension was only faintly 
cloudy. One drop of the bacterial sus- 
pension was added to each of the test 
tubes, which were then incubated for 18 
hours at 37°C. Growth at the end of this 
period was recorded as 0 (no growth) to 
4 (complete growth as in the control 
tubes). 

We found that the irradiated trypto- 
phan contained one or more compounds 
that were capable of inhibiting the 
growth of Streptococcus mastitidis. We 
also found that this inhibition could be 
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Reports 


overcome by addition of untreated L-tryp- 
tophan, Following these preliminary ex- 
periments, the methanol-soluble fraction 
was run through Al,O, columns as de- 
scribed by Bumpus and Page (4). It was 
found that the first fractions passing 
through this column contained the in- 
hibiting compounds. 

To obtain more of the inhibitor and 
to study its adsorption properties, we ex- 
tracted 20 g of irradiated L-tryptophan 
with methanol, concentrated the extracts 
to about 120 ml, filtered off some pre- 
cipitated tryptophan, and poured the 
solution onto a column, 8 cm high by 
9.5 cm in diameter, of Al,O,. The col- 
umn was then washed with methanol. 
After the void volume of the column had 
been discarded, 22 fractions of filtrate 

20 ml each) were collected. Tests of 
these fractions showed that all gave nega- 
tive ninhydrin tests for a@-amino acid. 
Fractions 6 to 14 showed positive tests 
for the a-unsubstituted indole nucleus 
with Ehrlich’s reagent, and fractions 4, 
5, and 6 contained an inhibitor for the 
growth of Streptococcus mastitidis. The 
dried solutes from fractions 1 to 22 varied 
considerably in odor, color, tarriness, and 
fluorescence, Previous chromatographic 
experiments had shown that no more in- 
hibitor could be obtained by continuing 
the elution further with aqueous meth- 
anol. 

The fractions containing the inhibitor 
(fractions 4, 5, and 6) were combined 
and extracted with acetone, and the ex- 
tracts were poured onto a 35- by 180-mm 
column of silicic acid. The column was 
washed with 900 ml of acetone, followed 
by two 300-ml portions of 4/1 (by vol- 
ume) acetone and methanol, followed by 
three 300-ml portions of 1/1 acetone and 
methanol. Only the first eluate fraction 
(4/1 acetone and methanol) contained 
the inhibitor, which showed a consider- 
able effect upon growth of Streptococcus 
mastiditis V, and only a slight effect on 
Lactobacillus arabinosis. The inhibition 
could be overcome by addition of trypto- 
phan to the cultures in amounts equal to, 
or in excess of, the weight of the inhibit- 
ing fraction. 

The active fraction weighed 40 mg 
and‘ was obtained in a very impure form 
amounting to less than 0.2 percent of the 
irradiated tryptophan. The fraction 


showed inhibiting effects on the follow- 
ing microorganisms: Leuconostoc mesen- 
teroides 8042, Escherichia coli B/r, and 
Staphylococcus aureus P60; it showed no 
inhibiting effects upon Streptococcus lac- 
tis L21S, Bacillus subtilis S8, Aerobacter 
aerogenes 600, and Sarcina. 

The following compounds were tested 
and showed no growth-inhibiting effects 
on Streptococcus mastitidis: indene, in- 


‘dolepropionic acid, phenol indophenol, 


p-aminoacetophenone, and _ indoleacetic 
acid. Experiments with other irradiated 
amino acids indicated the presence of 
growth-inhibiting compounds, especially 
in irradiated L-arginine, L-phenylalanine, 
and .-serine. We are now attempting to 
purify the compounds produced in these 
amino acids. We have been unable to 
produce growth-inhibiting fractions by 
prolonged exposure of L-tryptophan to 
ultraviolet radiation. 

The active fraction obtained by passing 
irradiated tryptophan through Al,O, and 
silicic acid columns is undoubtedly a 
mixture of compounds. We have not yet 
been able to isolate and identify the 
compound that inhibits the growth of 
Streptococcus mastitidis. Possibly there 
may be several compounds. It will be of 
interest to study the effects of the frac- 
tions obtained from irradiated amino 
acids on mammalian cells, both in vivo 
and in tissue cultures. Such studies are 
now under way (9). 

H. M. Rozenpaa. 
C. W. Goutp 
M. T. GERMAIN 
Research Laboratory, General Electric 
Company, Schenectady, New York 
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Photoperiod and Chilling 
Control Growth of Hemlock 


Eastern hemlock, Tsuga canadensis 
(L.) Carr., illustrates to an unusual: de- 
gree the influence of photoperiod on the 
annual vegetative cycle of trees. Short 
nights not only prolong stem growth by 
delaying the formation of terminal buds 
but also result in a striking compensation 
for lack of chilling in the breaking of 
bud dormancy. These environmental ef- 
fects apply throughout the range of this 
important forest tree, from the low 
southern Appalachian region to Canada, 
although they are modified by genetic 
differences that adapt ecotypes to con- 
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trasting climates. Previous brief an- 
nouncements of these conclusions (/) 
are supported by the following basic ex- 
periment and by later extensions that are 
summarized in subsequent paragraphs. 

To study the breaking of bud dor- 
mancy, 2-year-old wild seedlings from 
near New Haven, Conn., were handled 
in four groups as follows: (i) one group 
was potted 1 Dec. 1952 after exposure 
to cool autumn weather and then kept 
in the greenhouse under natural short- 
day, long-night conditions; (ii) the sec- 
ond group was potted in early October 
1952, before frost, but later was chilled 
indoors at 5° C for 5 to 15 weeks; (iii) 
the third group was potted in October 
as in group ii but was maintained in the 
greenhouse without chilling on a natural 
short-day, long-night cycle; (iv) the 
fourth group received treatment similar 
to that of group iii, except that supple- 
mentary incandescent light less than 200 
lux reduced the dark period to 4 hours 
out of 24. 

Buds on all chilled plants in groups 
i and ii promptly began growing when 
the seedlings were returned to favorable 
temperatures. Of the unchilled plants, 
none of those on long nights (group iii) 
opened their buds, while many on short 
nights (group iv) did so. This suggests 
the presence of bud dormancy, normally 
broken by brief chilling, and_ possible 
compensation for lack of chilling by 
short nights. 

More detailed effects were shown by 
groups (ii) and (iii) after 9 Mar. 1953, 
when plants were moved to a 24°C 
(+2°) growth room with different pho- 
toperiods. The plants treated with a 
short day and long night received 8 or 
12 hours of continuous fluorescent light 
(4000 lux) followed by 16 or 12 hours 
of total darkness, respectively. Those 
treated with a long day and short night 
received 16 hours of light (3000 lux) 
followed by 8 hours of darkness or ex- 
posure to dim incandescent light (less 
than 200 lux) for 4 to 8 hours. The dur- 
ations of total darkness were conse- 
quently 8, 4, or 0 hours, respectively. 

Unchilled plants (group iii) on long 
nights still failed to break dormancy; 
those on short-night treatments (except 
for a few diseased plants) broke dor- 
mancy within 5 to 14 weeks (Fig. 1A). 
This all-or-none difference is a .more 
drastic interaction of photoperiod and 
chilling in woody plants than most re- 
ports have previously indicated (2). 
Nevertheless, photoperiod only partially 
compensates for lack of chilling, as was 
shown by the number of weeks required 
for all buds to break dormancy -(circled 
numerals in Fig. 14). The period neces- 
sary was 2 to 3 times as great for un- 
chilled plants on short nights as for 
chilled plants under the same conditions. 

All the chilled plants (group ii) broke 
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dormancy on all photoperiods within 3 
to 5 weeks after removal from 5°C stor- 
age, regardless of the length of the chill- 
ing period (Fig. 1A). 

Continued observation of chilled plants 
(group ii) showed that all those on long 
nights formed new buds within 10 weeks, 
whereas both chilled plants (group ii) 
and unchilled plants (group iii) which 
were under the short-night condition 
continued growth until at least the 15th 
week and then only gradually began 
forming buds (the boxed numerals in 
Fig. 1B indicate the number of weeks 
required for all plants to form buds). 
The 4-hour night produced noticeably 
greater elongation than either an 8-hour 
night or continuous light, as has been 
found also for elongation in Scotch pine 
(3). In hemlock, as in many other trees 
that do not have determinate growth, 
the amount of elongation is strongly con- 
ditioned by the length of the period of 
meristematic activity (2-4). 

To show that duration of the light 
period is not the sole factor responsible 
for elongation, supplementary treatments 
were made by interrupting the dark 
periods of additional plants which had 
only short-day illumination at high in- 
tensity with dim incandescent light (less 
than 200 lux) as follows. 

The 12-hour dark period was inter- 
rupted after 4 hours by subjecting the 
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plants to 4 hours of incandescent light 
(4+4, Figs. 1A and 1B), The 16-hour 
dark period was interrupted after 4 hours 
by 2 hours of dim light followed by 4 
hours of total darkness, then another 2 
hours of dim light, and finally another 
4 hours of total darkness (4 + 4+ 4, Figs. 
1A and 1B). Short-day treatments with 
several short dark periods gave results 
comparable with those of the normal 
long-day, short-night treatments rather 
than with the combinations of short days 
with uninterrupted long nights. This was 
true both for the breaking of dormancy 
by the photoperiodic compensation for 
lack of chilling and for the delay in 
formation of terminal buds. The duration 
of the dark period controls the growth 
of other tree species (3, 5) and governs 
many other photoperiodic responses (6). 

Other experiments (6) confirmed 
many of the present results and showed 
further the following. (i) The greatest 
difference in response came with about 
8- and 9-hour nights, rather than with 
10-, 11-, or 12-hour dark periods, for 30 
seed sources from the area of Tennessee 
and North Carolina north to Nova Scotia 
and west to Minnesota. (ii) Seedlings 
with parents from areas with short grow- 
ing seasons (about 100 days) went dor- 
mant progressively earlier than those 
from long-season regions (up to nearly 
200 days), for each of 17 photoperiodic 
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Fig. 1. Chilling and photoperiod as related to breaking of dormancy (A) and return to 
dormancy (B). The circled digits indicate the number of weeks required for all healthy 
plants to break dormancy. The boxed digits indicate the number of weeks required for all 


plants to return to dormancy. 
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and thermoperiodic treatments (compare 
Wareing, 4). (iii) In forest and nursery 
plantings near New Haven, Conn., as in- 
doors, long-season ecotypes grew faster 
than northern or mountain types, but this 
advantage was partly canceled by injury 
from early frost. (iv) Seed with 10 weeks 
or more of moist chilling germinated 
well at 12° and 17°C with either 0, 8, 
12, or 16 hours of light, but, at higher 
temperatures or shorter periods of strati- 
fication, the photoperiod had a marked 
influence; optimal length of day for ger- 
mination seemed to be longer at 27° 
than at 17°C (7). 

The responses of seed and seedlings to 
light and temperature are pertinent to 
basic physiological problems of morpho- 
genesis and to field ecology, forestry, and 
horticulture of Tsuga and other trees. 

Jerry S. OLson 
Hans NiENnsTAEDT*™ 
Connecticut Agricultural Experiment 
Station, New Haven 
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Studies with Muscle Relaxant 
Labeled with Iodine-131 


A search has been made for compounds 
that produce neuromuscular block and 
that can also be labeled with iodine-131 
so that their movements in muscle may 
be studied in conjunction with their 
pharmacological effects (1). The com- 
pound, decamethylene 1,10-bis(2-iodo- 
ethyl dimethyl ammonium) dichloride 
has been prepared (2), and this may be 
regarded as a substitution product of 
decamethonium; it has been termed 
“jodocholinium.” This compound resem- 
bles decamethonium in its action on the 
isolated guinea pig diaphragm. Decam- 
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ethonium is known to produce an initial 
neuromuscular block which is followed 
by some recovery and the development 
of a slow secondary block that takes at 
least 3 hours for completion (3). Iodo- 
cholinium acts similarly but more slowly. 
In doses of 3 ug/ml, it gives a slow block 
which is still increasing even after 12 
hours. 

The uptake of the drug was studied by 
soaking diaphragm muscles from guinea 
pigs in saline containing subparalytic (3 
ug/ml) doses of labeled compound, the 
muscles being removed at intervals for 
analysis. The temperature was 38°C, and 
the saline was renewed frequently. Ra- 
dioactivity of the muscles expressed in 
counts per minute, per gram increased 
continuously for at least 12 hours, and 
this is consistent with the pharmacologi- 
cal findings. The uptake was surprisingly 
high, and it corresponds, after 1 hour, to 
2.5 ug/g of muscle. After 12 hours it 
had reached 14 pg/g, and this indicates 
that each gram of tissue had concentrated 
an amount of drug contained in some 
4.5 ml of external solution. The volume 
of extracellular space is less than 0.3 
ml/g and cannot account for results of 
this magnitude. 

The presence of d-tubocurarine in a 
paralytic dose of 5 ug/ml markedly 
altered the entry of labeled compound. 
Pairs of diaphragms were used to test 
this action. It was found that in every 
case (16 pairs) the uptake of labeled 
compound was markedly diminished by 
the presence of d-tubocurarine, ‘This was 
apparent after 1 hour; after 12 hours, the 
uptake with curarine was less than half 
of that found in controls. Certain tissues 
on which the compound had no obvious 
pharmacological effect were also studied. 
In the case of rabbit bladder muscle and 
rabbit tendon, curarine had no signifi- 
cant effect on the uptake of the labeled 
compound. 

The finding that curarine diminished 
the entry of labeled iodocholinium into 
guinea pig diaphragm may be of interest 
in discussions regarding the mechanism 
of action of curarine and the well-known 
antagonism between this drug and the de- 
polarizing agents (4). The use of labeled 
compounds may also provide some direct 
information regarding the reaction be- 
tween drugs and their receptor sites in 
muscle. 

R. CREESE 
D. B. Taytor 
B, Tirton 
Department of Pharmacology, 
University of California Medical 
Center, Los Angeles 
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3 December 1956 


Effects of Gibberellic Acid on 
Growth of Kentucky Bluegrass 


Crab grass [Digitaria sanguinalis (L.) 
Scop.] that was nearing the end of its 
seasonal development at Yonkers, N.Y., 
was stimulated to renewal of growth by 
a single application of gibberellic acid. 
Replicated plots of plants were sprayed 
until the foliage was moistened with 
aqueous solutions containing 10 and 100 
ug of the acid per milliliter. The plants 
had been mowed and were about 8 cm 
tall when they were sprayed on 10 Sept. 
1956. By 1 Oct., control plants that had 
been sprayed with water had assumed 
the usual autumnal red color and were 
about 13 cm in height. On the other 
hand, plants that had been sprayed with 
gibberellic acid remained green, and 
those that had been treated with 100 ug/ 
ml had elongated to a height of 26 cm. 
No weight determinations were made on 
these plants. 

After these observations had _ been 
made, an Australian patent application 
was received (/). It deals in part with 
the effects of gibberellic acid in several 
plant tests. Data are presented showing 
that gibberellic acid, applied in the 
spring as a spray to unspecified pasture 
plants in the field, produced an increase 
in dry weight, especially when it was used 
with fertilizer. Although details are not 
given, the application also states that gib- 
berellic acid induced the growth of grass 
under conditions of low light intensity 
and low temperatures when growth was 
not expected. 

These observations suggested that it 
would be of value to undertake addi- 
tional tests with gibberellic acid for in- 
ducing the growth of grass, especially 
during an unfavorable time of the year 
(2). Plots of Kentucky bluegrass (Poa 
pratensis L.) at Greenfield, Ind., were 
fertilized with a granulated fertilizer 
(10-10-10) on 23 Oct. 1956, and sprayed 
once with water (control) or with 
freshly made solutions of gibberellic acid 
3 days later. The plants were in the slow- 
growth stage common at this time of 
year, 

Within 4 days, the grass that had been 
treated with gibberellic acid began to 
grow again as revealed by brightening of 
the green color and development of new 
shoots. Plants were harvested by clipping 
about 4 cm above the ground on 10 Nov., 
SCIENCE, VOL. 125 
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15 days after treatment. There had been 
light frosts with approximate low tem- 
peratures of —1, —2, and —4°C. Rain- 
fall was adequate to keep the soil moist 
during the experiment. 

Data on fresh and dry weights of clip- 
pings are given in Table 1. Determina- 
tions of dry weight were made after clip- 
pings had been air-dried for 10 days at 
5 to 28°C ina loft and then further dried 
at 24°C in a vacuum. 

It is apparent that, under the condi- 
tions of the test, gibberellic acid influ- 
enced significantly both the fresh and 
dry weights of the plants, especially 
when it was used in conjunction with fer- 
tilizer. Treated plants tended to contain 
more water, as evidenced by the com- 
parison of fresh and dry weights. In this 
test, and as noted elsewhere (/), plants 
treated with gibberellic acid alone were 
yellowish-green. When fertilizer was used 
in conjunction with the gibberellic acid 
treatment, however, plants were bright 
green and appeared to offer a juvenile 
type of foliage that is common in this 
region in the spring and early summer. 

Longer term effects of gibberellic 
acid, particularly with respect to winter 
injury, will be observed in the spring and 
during the subsequent seasons, Observa- 
tions made since the bluegrass plots were 
harvested indicate that there may be 
some deleterious effects. Plants in plots 
treated with gibberellic acid continued 
to grow. Irrespective of the fertilization 
program, by 10 Dec. this new growth 
tended to be chlorotic and spindly. The 
ends of many of the leaves were dead, 
presumably because of the low tempera- 
tures that had prevailed. The crown 
region of the plants did not appear to 
have been injured, however, because new 


Table 1. Fresh and dry weights of clip- 
pings from field plots of bluegrass treated 
with gibberellic acid and fertilizer. Gib- 
berellic acid was applied in water at a rate 
of about 100 gal/acre. Each entry for fresh 
and dry weight is based on 3 plots, each 
96 ft*. 





Gibbe- 
Fertilizer _rellic pris = 
(Ib/acre) acid res: ry 


wt. (g) wt. (g) 





(g/acre) 

0 0 481 231 

0 28 854 345 

0 56 740 294 

0 112 808 321 

215 0 595 246 

215 28 999 357 

215 56 1117 354 

215 112 1208 414 

645 0 15 ~~ $00 

645 28 1103 366 

645 56 1276 431 

645 112 1376 456 
L.S.D., 0.01 y | Flee 9° 3 | 
L.S.D., 0.05 209 94 
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green tissue was produced on the advent 
of a short period of warm weather in 
late December. 

These tests suggest that gibberellic 
acid may be useful for inducing the 
growth of grass in the fall and in the 
spring, and perhaps during the winter in 
warmer regions. When fertilizer is used 
in conjunction with gibberellic acid, the 
new growth appears to offer an excellent 
type of forage. 

Curt Lesen 
Agricultural Research Center, Eli Lilly 
and Company, Greenfield, Indiana 
Leta V. Barton 
Boyce Thompson Institute for 
Plant Research, Yonkers, New York 
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Glucose Oxidase with 
Iodide-Iodate-Starch or o-Tolidine 
as a Specific Spray for Glucose 


A specific spray test for chromato- 
graphically separated glucose has been 
lacking, because present tests depend on 
reactions of the carbonyl group, which is 
common to all reducing sugars, or de- 
pend on nonspecific reactions with strong 
oxidizing agents. We have found that 
glucose oxidase will catalyze the atmos- 
pheric oxidation of a glucose spot on a 
paper chromatogram to give gluconic 
acid and hydrogen peroxide (1). The 
formation of traces of gluconic acid on 
the chromatogram may be shown by a 
new application of the acid-iodide-iodate- 
starch reaction, and the peroxidase-cata- 
lyzed hydrogen peroxide-o-tolidine reac- 
tion may be used to demonstrate the for- 
mation of hydrogen peroxide. 

Glucose oxidase has been used previ- 
ously for the quantitative and qualita- 
tive determination of glucose in solutions 
(2), and its specificity for the oxidation 
of glucose and its mechanism of action 
have been established (3). 

After irrigating a Whatman (4) No. 
1 paper chromatogram with n-butanol, 
ethanol, and water (10/1/2) and air- 
drying, we sprayed the glucose area with 
a glucose oxidase solution prepared by 
dissolving 10 mg of Takamine Dee-0 in 
10 ml of water. After the chromatogram 
had stood for 15 minutes at room tem- 
perature, it was sprayed with a freshly 
prepared reagent containing 1 percent 
soluble starch and 5 percent KI in 
aqueous solution and then with a 5-per- 
cent aqueous solution of KIO,. A final 


spray, after the color was fully devel- 
oped, with 5-percent aqueous NaHCO, 
delayed air oxidation of the background. 
With larger amounts of glucose, some of 
the hydrogen peroxide that is formed 
reacts with iodide to liberate iodine. 
However, the sensitivity of this test de- 
pends on the instantaneous reaction of 
gluconic acid at room temperature with 
the iodide-iodate system to liberate 
iodine, which in turn yields the familiar 
intensely blue color with starch (5). 

As a confirmatory or alternative test 
for glucose, the hydrogen peroxide 
formed during the enzymatic oxidation 
was detected with o-tolidine. The air- 
dried chromatogram was sprayed with a 
glucose oxidase-peroxidase reagent (6) 
and then immediately with a 1-percent 
ethanolic solution of o-tolidine (7). The 
blue color resulting from the peroxidase- 
catalyzed reaction of o-tolidine with hy- 
drogen peroxide reaches a maximum 
within a few minutes at room tempera- 
ture and then gradually fades. 

Ten micrograms of glucose that had 
moved 150 mm on a chromatogram gave 
a strong color with either of the afore- 
mentioned spray tests; 5ug gave a faint 
color. In order that either of the tests 
will be valid, it must be established that 
the color does not appear in the glucose 
area of the chromatogram in the absence 
of the glucose oxidase treatment. 

The utility of glucose oxidase in de- 
tecting the presence of glucose on chro- 
matograms suggests its use in combina- 
tion with specific hydrolytic enzymes as 
a reagent for confirming the identity 
of glucose-containing polysaccharides on 
chromatograms. This enzyme is also use- 
ful as a reagent for removing glucose 
from solutions prior to chromatography. 

LawrENcE M. WHITE 
GERALDINE E. SEcoR 
Western Utilization Research Branch, 
Agricultural Research Service, 
U.S. Depariment of Agriculture, 
Albany, California 
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for detecting microgram quantities of acid on 

the spot plate. 
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Infrared Spectra of Mixtures of 
a- and 8-D-Glucose Pentaacetate 


Infrared spectra have been extensively 
used to identify sugars and their deriva- 
tives (1). The a- and B-anomers can 
also be differentiated through the pres- 
ence or absence of certain characteristic 
peaks in their infrared spectra (2). In 
connection with some studies undertaken 
in this laboratory, it was proposed to use 
the intensity of an absorption peak char- 
acteristic of a particular anomer to de- 
termine the concentration of that anomer 
in solution. 

In order to see whether or not this was 
feasible, we first investigated the infrared 
spectra of mixtures of the two anomers, 
a-p-glucose pentaacetate—mp. 112°C; 
[a]24p, + 101° (EtOH, c., 0.5) (3)—and 
B-p-glucose pentaacetate—mp,  133- 
134°C; [a]24p, + 2° (EtOH, c., 0.5) (3, 
4)—in chloroform and acetone solu- 
tions. The a- and 6-p-glucose penta- 
acetates were mixed in the proportions 
1a/46, 1a/16, and 40/16 at a total 
concentration of 1.00 percent (wt./vol.), 
and the infrared spectra were recorded 
with a Beckman IR3 recording spectro- 
photometer. This instrument permits one 
to obtain infrared spectra of compounds 
in solution without the spectrum includ- 








ing any contributions from the solvent. 

Table 1 shows a series of absorption 
peaks found in the 8- to 15-u region. 
The majority of those shown are appar- 
ently diagnostic of either the a- or 
B-anomer. The intensity of absorption is 
indicated by the figures in parentheses, 
which represent the percentage absorp- 
tion, taking the absorption at 5.68 uw as 
100 percent. The absorption at 5.68 u 
was the same for both the anomers and 
their mixtures and was one of the most 
intense bands. There are also shown, for 
comparison, two peaks that are found in 
both a- and f-p-glucose pentaacetate. 
The a-anomer shows a slightly more in- 
tense absorption at 8.7 w than the 
B-anomer. Both the anomers show essen- 
tially the same absorption at 11.15 wu. 

Certain absorption peaks, such as that 
at 8.95 w which is apparently character- 
istic of the B-anomer or that at 9.86 u 
which is apparently characteristic of the 
G@-anomer, decrease in intensity as the 
concentration of the anomer is decreased. 
On the other hand, the absorption peak 
at 9.65 u which is characteristic of the 
B-anomer or the peak at 11.00 » which is 
characteristic of the a-anomer rapidly 
disappears in the presence of the opposite 
anomer. It should be noted that the in- 
tensity of absorption is apparently not a 
factor. The absorption at 9.65 u is very 
intense, while that at 11.00 uw is rather 
weak. Other examples will be apparent 
from Table 1. Essentially the same spec- 
tra were obtained when the solvent was 
allowed to evaporate and the solids run 
as films. 

Since certain of the absorption peaks 
characteristic of an anomer behave as 
might be expected, and since the optical 
rotation of the mixtures was as calcu- 
lated, we do not believe that there has 
been any interconversion between the @- 
and B-anomers. A possible explanation is 
that an association takes place in solution 


Table 1. Infrared absorption at several wavelengths of chloroform or acetone solutions of 
a- and $- and mixtures of a- and B-p-glucose pentaacetate. Total concentration, 1.00 
percent (wt./vol.); wavelength in microns. The figures in parentheses represent the 
amount of absorption as compared with the absorption at 5.68 uw (percentage). The ad- 
sorption at 5.68 uw was the same for each anomer and for the mixtures. 


B 4B/lo 1B/la 18/40. OL 
8.70 (43) 8.65 (43) 8.65 (60) 8.65 (60) 8.65 (65) 
8.95 (55) 8.95 (53) 8.95 (46) 8.90 (42) 

9.65 (92) 9.62 (94) 
9.85 (50) 9.87 (73) 9.87 (73) 9.86 (78) 
10.15 (26) 10.15 (26) 10.18 (25) 10.15 (25) 10.15 (24) 
10.35 (16) 10.35 (18) 
10.43 (21) 10.45 (18) 10.45 (19) 
10.65 (62) 10.65 (49) 10.65 (53) 10.65. (23) 
10.75 (52) 10.75 (41) 10.75 (44) 10.80 (24) 
11.00 (35) 11.00 (37) 
13.45 (9) 13.45 (7) 13.45 (8) 
14.05 (6) 14.05 (5) 14.15 (10) 14.17 (13) 
14.45 (11) 14.45 (10) 14.42 (9) 
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between the a- and B-anomers that sup- 
presses the vibrations responsible for the 
infrared absorption characteristic of the 
anomer. 

It would seem that considerable care 
should be taken when infrared analysis is 
used either for the identification or quan- 
titative determination of sugars, particu- 
larly if there is a possibility that anomers 


are present (5). 


F. A. H. Rice 
L. C. BRownInG 
Research and Development Department, 
U.S. Naval Powder Factory, 
Indian Head, Maryland 
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i) 


Glycolysis by Tumor Mitochondria 
and the Action of Insulin 


The cardinal role of glycolysis (forma- 
tion of lactic acid from glucose) in the 
metabolism of living cancer cells has 
been recognized for well over 30 years 
(1). A high rate of glycolysis may also 
be readily demonstrated in cell-free 
homogenates prepared from tumors. 
However, the view is still widely held, 
despite evidence to the contrary (2), 
that the glycolytic enzymes of tumor 
cells (and of normal cells) are localized 
primarily in the nonparticulate fluid 
fraction of the cell cytoplasm. Mito- 
chondria are regarded, at best, as po- 
tential stimulators of the glycolysis of 
the fluid fraction or else as playing some 
obscure part in the integrated function- 
ing of the combined cell fractions. Mito- 
chondria are generally considered not to 
possess the full complement of enzymes 
required to convert glucose into lactic 
acid, 

During the course of investigations on 
hormonal regulation of the subcellular 
glycolysis of tumors, we have obtained 
new evidence of high intrinsic rates of 
anaerobic glycolysis by tumor mitochon- 
dria, provided that the mitochondria 
have been supplemented with superna- 
tant fraction that has been enzymati- 
cally inactivated. Thus, when the super- 
natant fraction of a tumor homogenate 
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was boiled for 10 minutes, or pasteur- 
ized at 60°C for 10 minutes, and added 
to isolated mitochondria, lactic acid was 
formed from glucose at notable rates. 
Mitochondria not so _ supplemented 
showed only very low rates of anaerobic 
glycolysis. The supernatant fraction 
alone, after heat treatment, likewise pro- 
duced negligible amounts of lactic acid 
from glucose as substrate. Illustrative 
data are given in Table 1. 

The tumor mainly used in these ex- 
periments was the Cloudman S91 mel- 
anoma that was maintained by intramus- 
cular transplantation in C x DBA/2 F, 
hybrid mice. Tumors were chilled rap- 
idly after removal from the animals, and 
all subsequent operations prior to plac- 
ing the manometric vessels on the War- 
burg bath were carried out in the cold. 
One volume of tissue was homogenized 
with 2 volumes of 0.25M sucrose in a 
glass tube fitted with a rotating plastic 
plunger. Homogenates were cleared of 
nuclei and cell debris by a 1-minute cen- 
trifugation with a maximum force of 
8000g. The cleared homogenate was then 
further subjected to a 25- to 30-minute 
centrifugation at 20,000g. The superna- 
tant fraction (containing microsomes) 
was thoroughly decanted, and the mito- 
chondrial pellet was resuspended in su- 
crose solution to approximately one-third 
of the original volume of the cleared 
homogenate. Although the mitochondrial 
pellet was not washed, various lines of 
evidence indicate that the large activities 
observed in these experiments were not 
due to small amounts of adherent super- 
natant. For example, addition to the 
mitochondria of small quantities of un- 
heated supernatant produced no such ac- 
tivities; and, as is indicated in a subse- 


* quent paragraph, qualitatively different 


responses to insulin were observed in 
glycolyzing mitochondria as compared 
with glycolyzing supernatant fraction. 

In the presence of aliquots of either 
pasteurized or boiled supernatant, mito- 
chondria glycolyzed, at 20°C, at nearly 
linear rates [(Qgo,%2(N) = 45-70] for as 
long as 3 hours. Linear rates of glycolysis 
were also observed at temperatures as 
high as‘40°C [Qoo.%.(N) = 200-300], 
although for shorter periods of time. Re- 
sults similar to these with the S91 mel- 
anoma have also been obtained with 
mitochondria prepared from centrifuged 
Erlich ascites cells and Krebs-2 ascites 
carcinoma cells. 

The heat-treated supernatant could be 
stored for many days at 6°C without loss 
of activity, but it was rendered inactive 
by dialysis. The activity of the heat-stable 
component was duplicated in small part 
by the following additions to and changes 
in the medium: adenosine monophos- 
phate, 0.00017M; sodium pyruvate, 
0.0068M; niacinamide, 0.02M;.K,HPO,, 
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0.0075M; and MgCl, -6H,O, 0.0062M. 
On the other hand, addition of a boiled 
extract of fermenting yeast cells resulted 
in mitochondrial activities approximat- 
ing those obtained with boiled tumor su- 
pernatant (2a). 

Experiments in progress indicate that 
the glycolysis by mitochondria is respon- 
sive to both insulin (see Table 2 for illus- 
trative data) and anti-insulin hormones 
(for example, certain sex-hormone ster- 
oids), whereas this has not been found 
with glycolysis by unheated supernatant 


fractions prepared from the same tumors. 
Such a differential response constitutes a 
profoundly important distinction between 
the herewith reported mitochondrial gly- 
colysis and the well-known glycolysis of 
the fluid supernatant fractions. 

Recent research has demonstrated that 
the glycolysis and growth of certain 
tumors is under the control of a stress- 
modifiable, insulin-anti-insulin mecha- 
nism (3, 4), that operates at the hexo- 
kinase reaction (5). The data reported in 
this article (6) support the view that 


Table 1. Anaerobic glycolysis by S91 mouse melanoma mitochondria. Each vessel con- 
tained 1.0 ml of a solution of the following components at the final concentrations 
given: 0.04M KHCO;; 0.00098M MgCl. *6H:O; 0.00075M K-HPO,; 0.00015M DPN; 
0.00018M adenosine triphosphate (sodium salt); 0.01M glucose; and 0.25M sucrose. 
Mitochondrial suspensions were added in 0.3-ml aliquots (total nitrogen about 1.0 mg), 
and the fluid volume of each vessel was made to 2.0 ml with either the supernatant frac- 
tion treated in the manner indicated or with 0.25M sucrose. Lactic acid was determined 
by the Barker-Summerson method on the vessel contents at the conclusion of the experi- 
ment. The gas phase consisted of 95 percent Nz and 5 percent CO. carefully freed of the 
usual traces of oxygen by passage over hot copper filings with small amounts of hydrogen. 
The temperature was 20°C. Qco,%2(N) = microliters of total acid produced (as indicated 
by the release of COz from bicarbonate buffer) per milligram of total nitrogen of the 
mitochondria, per hour. QraN2(N) = microliters of lactic acid produced (as determined 


chemically) per milligram of total nitrogen of the mitochondria, per hour. Initial pH 
was 7.6. 


Qeo82(N) Ne(N 
System - ~ a ) 
Ist hr 2ndhr  3rdhr 3-hr av. (3) 
Mitochondria plus supernatant 
(60°C, 10 min) 57.1 55.4 53.8 55.4 51.5 
Mitochondria plus supernatant 
(100°C, 10 min) 59.2 48.0 48.1 51.8 47.2 
Mitochondria plus yeast extract 
(100°C, 10 min) 48.0 45.4 45.0 46.1 
Mitochondria 22.2 11.9 6.8 13.6 5 
Supernatant (60°C, 10 min) 8.5 7 1 BY 4.0 1.3 


Table 2. Effect of insulin on anaerobic glycolysis by mitochondrial and supernatant 
fractions of S91 mouse melanoma. The system was the same as that described in Table 
1 except that each vessel also contained 0.003M NH,Cl. Subcellular fractions were 
prepared from the same tumors. The supernatant fraction was diluted 1/1 with 0.25M 
sucrose, and 1.0 ml (about 1.5 mg of total nitrogen) was added to each vessel. Low-zinc 
insulin (8) was dissolved in distilled water and added at the rate of 1 unit per vessel. 
Qvco,X2(N) values are based on a 30-minute period. The rate of glycolysis by the super- 
natant fraction, prepared by the given procedure, was relatively constant from experi- 
ment to experiment with either glucose or glucose-6-phosphate as substrate. On the other 
hand, the rate of glycolysis by the mitochondria varied considerably with glucose but 
not with glucose-6-phosphate as substrate. Variable positive responses to insulin observed 
in a score of experiments are apparently reiated to the degree of glycolytic inhibition, at 


the hexokinase reaction, by endogenous antiinsulin hormones, especially as modified by 
host stress (3). 


Qco,%2(N ) at 30°C 


oe Mitochondria Seniteadlial 
— (plus heat-treated supernatant) P 

Minus Plus Percentage Minus Plus Percentage 
insulin insulin increase insulin insulin increase 

| 54.9 98.5 79.4 111.3 112.0 0 

2 88.4 126.4 42.9 114.3 113.9 0 

3 113.8 127.4 12.0 118.1 119.1 0 

t 181.2 150.7 14.9 127.2 126.5 0 

5 


145.6 144.5 0 
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mitochondria are the enzymatic sites of 
intense glycolytic activity and also the 
view (3,7) that hormonal regulation of 
glucose phosphorylation in living cells 
takes place at the mitochondrial level of 
organization. 


% 


Paut Hocustein* 
Cytochemistry Section, Laboratory 
of Biochemistry, National Cancer 
Institute, Bethesda, Maryland 
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Analysis of Standard Granite 
and Standard Diabase for 
Trace Elements 


The standard granite (sample G-1) 
and the standard diabase (sample W-1) 
have been used as interlaboratory calibra- 
tion standards for analysis for major con- 
stituents of silicate rocks (1). In the 
course of this study, three sets of spectro- 
chemical analyses of the trace elements 
were performed by R. L. Mitchell, K. J. 
Murata, and L. G. Gorfinkle and L. H. 
Ahrens. Partial trace-element analyses 
have been subsequently reported by other 
authors (2). The techniques used were 
neutron activation, stable-isotope dilu- 
tion, and spectrochemical analysis. 

Most of the trace-element data re- 
ported for standard granite and standard 
diabase have been obtained by direct-cur- 
rent-arc spectrochemical procedures. Al- 
though these techniques can give results 
reproducible to better than +5 percent, 
the accuracy is frequently off by as much 
as a factor of 2, because of large matrix 
effects, selective volatility of the elements, 
and so forth. The analyses reported here 
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were performed by x-ray fluorescence 
techniques. The elements determined 
were copper, nickel, rubidium, zinc, 
strontium, zirconium, and manganese. 
The results are shown in Table 1, where 
they are recorded as parts per million 
(ppm). 

X-ray fluorescence methods offer the 
advantages of excellent reproducibility 
and an exact method of accounting for 
matrix effects. The analyses were made 
with a North American Phillips x-ray 
fluorescence unit, using a tungsten target 
x-ray tube, a scintillation detector, and 
a helium atmosphere. Standards consisted 
of oxides of the elements in an aluminum 
oxide matrix. Selenium was used as the 
internal standard for elements below the 
absorption edge of iron (Zr, Sr, Rb, Zn, 
Cu, and Ni). The titanium already pres- 
ent in samples G-1 (1500 ppm) and W-1 
(6530 ppm) was used as the internal 
standard for manganese. 

The precision of the determinations of 
elements with concentrations higher than 
25 ppm averaged +5 percent; the preci- 
sion for elements with concentrations be- 
low 25 ppm averaged + 10 percent. With 
the proper selection of an internal stand- 
ard, the absorption corrections for the 
matrix should be accurate within a few 
percent, Therefore, the accuracy of the 
determinations reported here should lie 
within the combined errors of sample 
preparation, precision of counting, and 
the error of the matrix. The accuracy of 
the determinations for elements with con- 
centrations greater than 25 ppm should 
be about +10 percent; for those below 
25 ppm, about +15 percent. However, 
the accuracy of the Cu determinations is 
probably not this good because the CuKa 
radiation is partially interfered with by 
WLa, radiation originating from the 
x-ray tube, making a background cor- 
rection difficult. 

Since samples G-1 and W-1 are to be 
used by many laboratories as calibration 
samples for future analyses, every effort 
should be made to determine the trace 
elements> in the best possible manner. 
Most trace-element analyses thus far 
have been performed by the frequently 


Table 1. Results of trace-element analysis 
of the standard granite (sample G-1) and 
standard diabase (sample W-1). 





Concentration (ppm) 


Element SUES 

G-1 W-1 
Manganese zie 1400 
Nickel 3 68 
Copper 18 171 
Zinc 26 78 
Rubidium 248 25 
Strontium 263 197 
Zirconium 268 94 


inaccurate spectrographic technique. 

This report is an attempt to contribute 

more accurate information on the trace 

elements in these important standards. 

JoHn Hower 

Tuomas W. FaNcHER 

Research Center, Stanolind Oil and 

Gas Company, Tulsa, Oklahoma 
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Gravity Shields 


In a recent paper D. C. Peaslee pointed 
out that so-called “antiparticles’—that 
is, particles that are related to normal 
particles by the charge conjugation oper- 
ator of quantum theory—have positive 
mass and, hence, would be useless for 
employment in gravity shields (1). This 
argument is, of course, unexceptionable; 
however, it does not exclude the possi- 
bility of elementary particles with nega- 
tive mass (whose antiparticles would pos- 
sess negative mass as well), although such 
particles have not yet been discovered. 
There are some arguments tending to in- 
dicate that such particles may not be 
capable of existence at all (Pauli’s deri- 
vation of the connection between spin 
and statistics), but they are not yet to be 
regarded as conclusive. In this contribu- 
tion (2), I should like to describe briefly 
the behavior pattern of such particles if 
they should exist; I shall also demonstrate 
that such particles would be of very du- 
bious value in “gravity shields.” 

For a particle of negative mass, accord- 
ing to Newton’s second law (f=ma), 
force and acceleration point in opposite 
directions. Particles having masses of the 
same sign will attract each other gravi- 
tationally—that is, the forces will point 
toward each other—whereas particles of 
opposite masses will repel each other. 
Hence, all accelerations of particles of 
whatever mass will point toward particles 
of positive mass and away from particles 
of negative masses. If two particles hav- 
ing masses of opposite sign and equal 
magnitude act on each other purely 
gravitationally, then the particle of nega- 
tive mass will chase the particle of posi- 
tive mass, both their accelerations point- 
ing in the same direction. 

Let us now consider a particle of nega- 
tive mass which also carries an electric 
charge. Under the influence of an ap- 
plied electromagnetic field, such a par- 
ticle will move according to the value of 
e/m—that is to say, a particle of negative 
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mass and positive charge will move just 
like a particle of positive mass and nega- 
tive charge. However, it will give rise to 
an electromagnetic field of its own, 
which is determined entirely by its 
charge and velocity and is independent 
of the sign of its mass; hence two such 
hypothetical particles can be distin- 
guished by the effects they have on other 
particles, even though they cannot be 
separated by a mass spectrograph (which 
determines only the ratio of charge and 
mass). 

Suppose that particles with negative 
mass should be discovered one day, and 
suppose that we should succeed in incor- 
porating them into macroscopic matter. 
Then such matter would not be polarized 
gravitationally under the influence of an 
external gravitational field, and there- 
fore it would not exhibit the kind of 
shielding properties that a dielectric does 
with respect to electrostatic forces. Only 
if the negative-mass particles possess an 
electric charge is it conceivable that such 
matter would be polarized gravitationally 
by means of an applied electric field. 
Even then, if the negative mass of these 
hypothetical particles should be of the 
same order of magnitude as the positive 
mass of particles now known (protons, 
neutrons, and the like), the shielding 
effect will be negligibly small. i 

Peter G. BERGMANN 
Department of Physics, Syracuse 
University, Syracuse, New York 
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Primary Quantum Conversion 
Process in Photosynthesis: 
Electron Spin Resonance 


Some years ago, on the basis of a 
study of the kinetics of the Hill reaction 
in flashing light (1), together with a 
variety of independent observations in- 
volving both chemical and kinetic stud- 
ies of photosynthesis as well as the ki- 
netics of some experiments on lumines- 
cence (2), a proposal was made con- 
cerning the nature of the early processes 
in the transformation of electromagnetic 
energy into chemical potential. This pro- 
posal involved an ordered array of chlo- 
rophyll and collateral molecules, sug- 
gested by the structural detail, which 
has been provided for the photosynthetic 
organelles of green plants. 

The sequence of events was-to be an 
absorption leading to the first excited 
singlet state of chlorophyll, which then 
was converted into a triplet excitation, 
followed by an ionization process that 
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Table 1. Electron-spin resonance observations on various samples from photosynthetic 
material. The g value of the resonance was 2.00; at room temperature, -the width between 
points of maximum slope was approximately 10 oersteds; at — 140°C, the width between 


A. 
Light 

Substance intensity 
Dried leaves Low* 
Dried whole chloroplasts (8) Low* 
Wet whole chloroplasts (9) Low* 
Wet small chloroplast fragments (9) Low* 
Wet large chloroplast fragments (9) | Low* 
Wet large chloroplast fragments High} 
Wet large chloroplast fragments 


High} 


points of maximum slope was approximately 15 oersteds; Light quality: 5800 < 2 < 8000 





Tempera- 





Signal Signal 
ture growth decay 
(°C) time time 

25 Minutes Hours 
25 Minutes Hours 
60 Seconds Seconds 
25 Seconds Minutes 

— 140 Seconds Hours 
25 Seconds Hours 
25 —~ 30 sec —~ 30 sec 
29 —~ 6sec —~ 30 sec 

- 140 —~ 10sec Hours 





* Low light intensity: approximately 1015 quanta/sec into cavity; the number of free electrons at equilibrium 


was approximately 101, 


+ High light intensity: approximately 10° quanta/sec into cavity; the number of free electrons at equilib- 


rium was approximately 10%, 


would lead to a trapped electron and a 
hole, these two entities being the reduc- 
ing and the oxidizing components which 
must be simultaneously generated. A 
part of the process involved the ex- 
tremely rapid neutralization of the hole 
by capture of an electron from water, or 
a product formed from it (3). The re- 
sultant material would then ultimately 
appear as molecular oxygen. The elec- 
tron, on the other hand, would pass 
through a series of carriers (hydrogen 
carriers) such as are well known in bio- 
chemical processes (thioctic acid, pyri- 
dine nucleotide, flavin, and so forth) 
ultimately leading to the reduction of 
carbon dioxide. 

Although the observation of transient 
changes in the absorption spectrum of 
these particles during such a process has 
been pointed out (4), it has been difficult 
to identify the species responsible from 
such absorption changes in this complex 
of pigments. In such a sequence, one 
might expect another physical property, 
more characteristic of at least two of 
these species, to be observable—namely, 
the magnetism of the triplet state of 
chlorophyll and the magnetism which 
would be associated with the trapped, 
unpaired electrons. 

Although the direct observation of the 
total changes in magnetic susceptibility 
under illumination would be extremely 
difficult, it seemed likely to us that the 
sensitivity of the method of electron-spin 
resonance might provide the means of 
making such a direct observation, and 
work was undertaken toward this end 
at that time (5). Early observations on 
various kinds of leaves and other plant 
materials gave indications that such an 
electron spin signal would appear under 
illumination, and in the middle of last 
year a report of the existence of such a 
light-induced signal in chloroplasts ap- 


peared (6). From the data presented 
then, as well as our own at that time, 
it was not possible to decide on the na- 
ture of the material responsible for the 
signal. This material not only could have 
been the chlorophyll triplet, as proposed, 
or the trapped electron, but it may also 
have been radicals of the semiquinone 
type among the hydrogen carriers on the 
path between the trapped electron and 
carbon dioxide. 

One possible way of eliminating sec- 
ondary chemical reactions as a potential 
source of the signal is to reduce the tem- 
perature at which the illumination is 
carried out and determine the effect of 
this on the rate at which the signal ap- 
pears. A further variable that seemed 
important to us in the determination of 
the growth time of the signal was the 
rate at which quanta of light are actu- 
ally impinging upon the sample. This 
we have also varied. And, finally, the 
nature of the green sample that is being 
examined may be expected to determine 
the growth and decay times of all the 
various magnetic species we have men- 
tioned. The electron-spin resonance spec- 
tra of various samples under a variety 
of conditions were observed at a fre- 
quency of 9.3 kMcy/sec (7), and the 
results are given in Table 1. 

It is thus clear that the shortest growth 
times that we have so far observed are 
definitely limited by the rate at which 
quanta arrive at the sample. Second, it 
is clear that cooling to — 140°C— at this 
temperature we may expect that none of 
the ordinary enzymatic reactions will 
proceed at measurable rates—does not 
significantly lengthen the time required 
for the full signal to appear, while it 
does very materially lengthen the time 
required for the signal to disappear after 
the light is turned off. These facts are 
consistent with the idea that the signal 
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is produced by the product of a physical 
process only, as distinct from an enzy- 
matic or chemical one, as we normally 
conceive of it. The observation of a ther- 
mal luminescence and semiconductivity 
for dried chloroplasts has recently been 
reported and interpreted as consistent 
with the idea that the chloroplasts have 
some of the properties of semiconduc- 
tors (8). 

The asymmetry of the signal itself 
(7), together with the fact that the de- 
cay and probably the growth is not a 
simple, single logarithmic one even at 
— 140°C, seems to indicate that more 
than one species is responsible for the 
over-all signal which we see. Among 
these species may be the chlorophyll trip- 
let (as mentioned earlier), the trapped 
electron, and, finally, some species of 
free radical resulting from the direct dis- 
sociation of a chemical bond in the ab- 
sorption act. While it is possible to sup- 
pose that the cooling would enhance the 
lifetime of the chlorophyll triplet to the 
extent of hours, it does not seem likely. 
We are thus left with the trapped elec- 
tron and the possibilities of a dissociated 
bond. 

It is perhaps worth noting that, what- 
ever the nature of the unpaired electron 
producing this signal, its coupling with 
the lattice around it must be rather poor 
in order that it can produce a signal as 
narrow as the one we see. This suggests 
that it is located in a rather delocalized 

pi-type of orbital. It is to be expected 
* that improvements in technique will 
lead to a more precise identification of 
the variety of unpaired electrons which 
almost certainly result from the illumi- 
nation of the photochemical apparatus 
in plants. 

ME vin CaALvIN 
Power B. Soco 
Department of Chemistry and 
Radiation Laboratory, 
University of California, Berkeley 
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Effect of Psychiatric Disorder 
on Visual Thresholds 


Following a wartime observation that 
neurotic patients tended to obtain lower 
scores than normal subjects on tests of 
“night vision,” several experiments (1) 
have been undertaken in which the night 
vision of normal, neurotic, and psychotic 
groups has been compared. A fairly con- 
sistent finding of this research is that, on 
the average, psychiatric patients have 
raised intensity thresholds during the 
course of dark adaptation (2). 

The most general effect of psychiatric 
disorder is, apparently, to elevate the 
dark-adaptation curve along the log-lu- 
minance axis without changing its shape 
(see Fig. 1). The extent of the displace- 
ment varies somewhat from one investi- 
gation to another between about 0.1 and 
0.5 log,, unit. The effect of psychiatric 
disorder seems to be equivalent to that 
of placing a neutral density filter in front 
of the subject’s eyes, thus necessitating 
a greater amount of light to produce a 
threshold response. 

In this respect, the effect of psychiatric 
disorder may be compared with that of 
anoxia, which also tends to shift the 
dark-adaptation curve along the inten- 
sity axis without affecting its shape, by 
amounts varying between 0.1 and 0.4 
log,) unit, depending on the degree of 
anoxia (3). A similar effect has been pro- 
duced by insulin hypoglycemia (4) and 
by alcohol (5). In all three cases, the 
most plausible explanation of the effect 
seems to be that these conditions lead to 
a depression of central nervous activity, 
either in the retina or at higher levels 
of the visual system. 

It seems possible that some of the ef- 
fects of psychiatric disorder on visual 
thresholds may also reflect changes in 
the nervous system of a similar type. 
Oxygen deficiency has from time to time 
been reported to occur in psychotics and 
to a lesser extent in neurotics (6), while 
Gellhorn et al. (7) have reported more 
insulin in psychotic patients than in nor- 
mal subjects, under stress conditions. 
More recently Shagass and Naiman (8) 
have provided evidence of a reduced 
central excitability in hysterics, as deter- 
mined by their “sedation thresholds” for 
sodium amytal. Although the evidence 
on the physiological side is far from satis- 
factory, it would seem that a hypothesis 
of lowered central excitability in the 
visual system merits at least as much 
consideration as possible alternative ex- 
planations of a more psychological nature 
phrased in perceptual terms (for discus- 
sion, see 2). 

The implications of the experimental 
results and the suggested hypothesis may 
be considered from several points of view. 
As far as visual research on dark adap- 
tation is concerned, it should be noted 
that psychiatric disorder does not in gen- 


eral alter either the shape of the dark- 
adaptation curve or the total range of 
adaptation; hence, it seems unlikely that 
the actual mechanism of adaptation is 
affected. The shift of the curve along the 
intensity axis can be accounted for in 
terms of a depression of activity in the 
visual pathways, completely unrelated to 
the dark-adaptation process itself. The 
results do not, therefore, conflict with 
the photochemical theories of dark adap- 
tation proposed by Hecht and others, nor 
do they provide any evidence for neural 
mechanisms in dark adaptation. They 
may, however, like the studies of anoxia, 
suggest the need for a broader basis for 
visual theories by forcing photochemical 
theorists to make explicit and develop 
factors that are implicit in their equa- 
tions and regarded as secondary or con- 
stant (for example, the efficiency with 
which the conducting system deals with 
the products of photochemical reactions) . 

From the broader viewpoint of psy- 
chiatry, abnormal psychology, and neuro- 
physiology, the results are perhaps of 
greater interest, for they may provide 
further evidence of the value of visual 
thresholds as indicators of changes of ex- 
citability of the central nervous system. 
As McFarland (9) has pointed out, visual 
thresholds appear to have certain advan- 
tages over other psychophysiological 
functions as quantitative indices of 
“physiological imbalance” with regard to 
sensitivity, to the precision with which 
the physical measurements involved can 
be made, and to the fact that the subject 
is not aware of the changes in the physi- 
cal intensity of the stimulus that are 
necessary for him to see it, since at 
threshold the stimulus always has the 
same appearance. However, like critical 
flicker frequency (CFF), now being 
widely used for this purpose, absolute 
thresholds taken during dark adaptation 
are not specifically related to any par- 
ticular physiological stress or abnormal 
condition, This would seem to reduce 
their practical value in psychiatric diag- 
nosis. 

From the results so far obtained, 
there seems no immediate likelihood of 
distinguishing, on the basis of threshold 
measurements alone, psychotics from 
neurotics, hysterics from depressives and 
psychopaths, or, for that matter, psy- 
chiatric patients suffering from func- 
tional disorders from patients having 
various organic diseases. In consequence, 
considerable caution is necessary when 
results are interpreted from the _psy- 
chiatric viewpoint and, as Simonson and 
Brozek (10) point out elsewhere in their 
review of studies of critical flicker fre- 
quency, “As a rule, additional informa- 
tion obtained by independent methods 
is desirable for more specific correla- 
tions.” 

In spite of this, the possibility should 
not be overlooked that more detailed ex- 
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psychiatric patients; @, normal subjects 
(see 2). 


perimental analysis of the responses of 
different psychiatric categories may re- 
veal at least statistically significant dif- 
ferences between certain diagnostic 
groups, not only with respect to the posi- 
tion of the dark-adaptation curve on the 
intensity axis, but also with respect to 
its shape. Observations in two experi- 
ments (//) suggest, for instance, that 
hysterics and anxiety states may differ in 
the level of their dark-adaptation curves, 
and one or two hysterics have produced 
curves that differ in slope from the nor- 
mal. Such differences suggest that, at 
least in certain cases, the mechanism of 
dark adaptation may be impaired, and 
detailed investigation of these cases may 
be of considerable interest from the view- 
point of visual research as well as psy- 
chiatry. It is possible, for instance, that 
neural mechanisms operating in dark 
adaptation may be affected, perhaps via 
the centrifugal fibers known to exist in 
the optic nerve. In view of recent work 
on the “reticular activating system,” both 
in regard to centrifugal control of the 
sense organs and its role in psychiatric 
disorder (1/2), such a possibility cannot 
be dismissed. Worth noting also is the 
further possibility that differences in 
dark-adaptation thresholds between anx- 
iety statés and hysterics may be paral- 
leled by differences observed between 
normal subjects classified according to 
temperamental type (/3). 

With regard.to the experimental im- 
plications of the general hypothesis. sug- 
gested in a preceding paragraph, one 
might expect, on the basis of previous 
psychophysical research on vision, that 
changes would occur in the curves that 
relate a number of visual functions other 
than absolute thresholds to intensity. 
Thus, one would expect the curves that 
relate critical flicker frequency, bright- 
ness discrimination, and visual acuity also 
to be shifted along the intensity axis by 
psychiatric disorder. The extent of the 
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shift should in each case be similar to 
the amount of displacement of the dark- 
adaptation curve, since it is a function 
of the density of the hypothetical filter 
that was assumed to have been placed in 
front of psychiatric patients’ eyes. These 
“deductions” are all susceptible to ex- 
perimental test. 

One final point that requires emphasis 
concerns the magnitude of the differences 
so far obtained that can be attributed to 
the effects of psychiatric disorder. As was 
pointed out in a preceding paragraph, 
certain cases the difference amounts to 
as much as 0.5 log,) unit, but in other 
cases it may be as little as 0.1 log,, unit. 
Although the differences were statistically 
significant under the experimental con- 
ditions in which they were observed, they 
must be related to the whole body of 
knowledge concerning the visual mecha- 
nism if they are to be seen in proper per- 
spective. Compared with the enormous 
range of values (1 to 10°) through which 
the visual threshold can vary during light 
and dark adaptation, the changes are very 
small indeed. Because it seems likely 
from studies of physiological stresses 
(14) that the observed changes represent 
the limits of variation that can be ex- 
pected from disturbances central to the 
photochemical system, it is clear that re- 
fined experimental techniques will be 
necessary tO measure them accurately 
and to assess their significance in relation 
to physical and other sources of varia- 
tion, including individual day-to-day 
variation, which is often of the order of 
0.3 log,, unit (15). 

G. W. GRANGER 
Department of Psychology, 
Institute of Psychiatry, 
Maudsley Hospital, London, England 
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Histochemical Distribution 
Pattern of Respiratory Enzymes 
in the Liver Lobule 


Knowledge concerning the function 
and distribution of enzymes has been 
gained primarily from procedures involv- 
ing the structural disintegration of tissue. 
However, recently developed methods 
have permitted the localization of spe- 
cific enzymes in tissue sections. This 
study deals with the histochemical dis- 
tribution pattern of four respiratory 
enzymes—succinic dehydrogenase, cyto- 
chrome oxidase, diphosphopyridine nu- 
cleotide diaphorase (DPN-diaphorase), 
and triphosphopyridine nucleotide dia- 
phorase (TPN-diaphorase), respectively 
—in the liver lobule of higher mammals. 

The enzymes concerned are intimately 
linked to the tricarboxylic acid cycle, 
which is believed to be the major path- 
way for the oxidation of many metabo- 
lites. Hence, the histochemical study of 
these enzymes may provide some general 
information concerning the structural or- 
ganization of tissue respiration. Further- 
more, it may help to elucidate the bio- 
chemical anatomy of the liver and its 
possible significance in the development 
of localized lesions in liver injury. 

The histochemical demonstration of 
the succinic dehydrogenase system (/, 2) 
and of the DPN- and TPN-diaphorases 
(3) is based on the enzymatic reduction 
of tetrazolium salts, which serve as in- 
dicators of local reductase activity. On 
reduction, the water-soluble, colorless 
tetrazolium is converted into a water-in- 
soluble, colored formazan at the site of 
enzyme activity. The intensity of stain- 
ing appears to give a rough indication of 
the amount of enzyme activity present. 
To achieve specificity of the individual 
assay, tissue sections are incubated in a 
medium that allows only the particular 
enzyme under study to operate on the re- 
duction of the added tetrazolium salt. 
These methods satisfy most of the cri- 
teria that have been adopted for the 
specificity and reliability of histochemi- 
cal stains, and they are thoroughly dis- 
cussed by Farber, Sternberg, and Dun- 
lap (3). 


501 








The cytochrome oxidase was demon- 
strated by means of the G-Nadi reaction 
(4), which is based on the oxidative re- 
action between a-naphthol and dimethyl- 





p-phenylenediamine to form indophenol 
blue. 

In all experiments, frozen sections of 
freshly obtained pig, horse, and beef liver 


Fig. 1. Distribution of succinic dehydrogenase (dark areas) in the pig (left) and horse 
(right) liver. Note peripheral concentration of enzyme activity in both species, showing 
segmental interruptions at the nodal points in the horse. The incubating medium con- 


sisted of 5.0 ml of sodium succinate (0.2M) ; 0.1 ml of CaCl, (0.33M) ; 0.4 ml of AICls 


(0.01M) ; 0.1 ml of MgSO, (0.005M) ; 1.0 ml of NaHCO; (0.6M) ; 


5 ml of neotetra- 


zolium (2.0 mg/ml) ; 0.5 ml of KCN (2-percent) ; 4.5 ml of phosphate buffer (0.2M) 


at pH 7.6; and 3.4 ml of water. 





Fig. 2. Distribution of DPN-diaphorase (dark areas) in the horse liver. Note the concen- 
tration of enzyme activity around central vein areas, extending segmentally toward the 
nodal points. The incubating medium consisted of 0.1 ml of alcohol dehydrogenase (1.5 
mg/ml) ; 0.2 ml of ethanol (1.09M); 0.3 ml of sodium L-malate (0.5M); 0.5 ml of 
sodium L-glutamate (0.5M); 0.2 ml of DPN (5.0 mg/ml); 0.2 ml of semicarbazide 
(0.1M in PO, buffer) ; 0.7 ml of blue tetrazolium (1.0 mg/ml) ; and 0.8 ml of phosphate 
buffer (0.1M) at pH 7.4. 
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were incubated in the appropriate media 
for 30 to 120 minutes at 37.5°C and 
washed briefly; after formalin fixation, 
they were mounted in glycerin jelly. The 
sites of enzyme activity were demon- 
strated by the more or less intensive de- 
posits of dark blue formazan or indigo 
blue particles, respectively. 

The following results were obtained. 
(i) The staining for each of the respira- 
tory enzymes showed a highly distinctive 


‘and characteristic zonal distribution pat- 


tern in the liver lobule. (ii) Succinic de- 
hydrogenase and cytochrome oxidase 
were particularly concentrated in the 
periphery of the lobule, their density de- 
creasing rapidly toward the center of the 
lobule (Fig. 1). (iii) The diaphorases 
exhibited an almost reverse pattern of 
localization, showing maximal concen- 
tration in the center and more (DPN- 
diaphorase) or less (TPN-diaphorase) 
rapidly decreasing density toward the 
periphery of the lobule (Fig. 2). (iv) 
Segmental variations of the zonal distri- 
bution pattern in different animals are 
related to the anatomical structure of 
the liver lobule in these species (Fig. 1). 

On the basis of the afore-mentioned 
assumptions concerning the reliability of 
histochemical stains, the present results 
indicate zonal and segmental differences 
in enzyme activity, which are closely re- 
lated to the blood flow in the liver lobule. 
Since the blood enters the lobule at the 
periphery and escapes through the cen- 
tral vein, there is a corresponding de- 
crease of oxygen tension from the periph- 
ery of the lobule to its center. The 
enzyme distribution obviously reflects 
this relationship; the concentration gra- 
dients of cytochrome oxidase and suc- 
cinic dchydrogenase directly parallel the 
slope of oxygen tension, while both the 
DPN- and TPN-diaphorases exhibit al- 
most reverse concentration gradients. 
This relationship is particularly striking 
at the nodal points of the lobule and re- 
quires further explication. 

The blood is supplied to the lobule 
from terminal branches of the portal 
vein and the hepatic artery. Both tribu- 
taries join in the formation of a capillary 
network, which spreads more or less ex- 
tensively at the periphery of the lobule 
and finally drains into the sinusoids. In 
the pig liver, this capillary network en- 
tirely surrounds the lobule, thus provid- 
ing a rather homogeneous blood supply 
to each segment of the lobule. Hence, the 
oxygen tension decreases almost concen- 
trically toward the central vein, thus pro- 
moting an almost zonal pattern of en- 
zyme distribution (Fig. 1, left). 

In the liver of horse, beef, and man, 
however, the capillary network is more 
or less confined to the vicinity of the 
larger tributaries at the edges of the 
lobule—that is, to the portal areas, Ac- 
cordingly, the blood supply to the lobule 
favors the vicinity of the portal areas and 
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spares an area midway between two por- 
tal areas, which is far removed from any 
rapid and straight running circulation. 
Mall (5) termed these areas nodal points. 
The oxygen tension at the nodal points 
is almost as low as that around the cen- 
tral vein. Accordingly, the enzyme pat- 
tern at these sites corresponds to that of 
the centrolobular area, thus promoting 
characteristic segmental deviations of the 
zonal distribution pattern (Figs. 1, right, 
and 2). 

Since the enzymes under study reflect 
only part of an integrated metabolic 
system, it may be assumed that other 
chemical components reveal similar dis- 
tribution patterns in the lobule. Recent 
reports concerning the histochemical 
demonstration of glucose-6-phosphatase 
(6), adenosine triphosphatase (7), and 
aminooxidase (8) are consistent with this 
assumption. 

Hans-Haratp ScHUMACHER 
Institut fiir Schiffs- und 
Tropenkrankheiten, Hamburg, Germany 
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Orientation of Biochemical 
Hydroxylation in 
Aromatic Compounds 


Recent reports (1) suggest the exist- 
ence of different mechanisms for the 
ortho and para hydroxylation, respec- 
tively, of aromatic ring systems. Further 
evidence on this point can be derived 
from the following studies. Experiments 
on the metabolism of N-2-fluorenylacet- 
amide in the rat, a species in which this 

ce 
9 


NHCOCH, 


N-2-fluorenylacetamide. 


compound is carcinogenic, have estab- 
lished that hydroxylation occurs at the 
1, 3, 5, 7, and 8 positions (2). Similar 
methods have now been used to identify 
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the metabolites of this compound in the 
guinea pig, a species in which the mate- 
rial failed to induce tumors (3). 

The data of Table 1, as well as the 
results of other metabolic experiments 
(4), show that hydroxylation by the 
guinea pig takes place to a large extent 
at the 7 position and in an insignifi- 
cant amount at positions 1, 3, 5, and 8 
of the fluorene ring system. This species 
difference might indicate that hydroxy- 
lation at the 1, 3, and 5 positions is car- 
ried out by one enzyme system (or per- 
haps several systems of one type), while 
hydroxylation at the 7 and 8 positions 
could be performed by a different mecha- 
nism. Apparently the guinea pig pos- 
sesses, at best, minor amounts of the 
former, while the rat is endowed with 
appreciable quantities of both. 

The 1 and 3 positions are ortho to the 
substituent in the 2 position and, thus, 
are subject to the action of an ortho- 


Table 1. Paper chromatographic identifi- 
cation of metabolites of N-2-fluorenylace- 
tamide in rat and guinea-pig urine. Urine 
was collected from rats and guinea pigs 
that had been administered N-2-fluoren- 
9-C*-ylacetamide at a dosage of 10 mg/ 
100 g of body weight. Ether extraction of 
the urines to remove nonconjugated com- 
pounds was followed by incubation with 
B-glucuronidase to hydrolyze the glucu- 
ronic acid conjugates. The hydrolyzed 
mixture was extracted again with ether. 
This ether extract was chromatographed 
on S and §S paper No. 598 that had been 
cut in the machine direction in solvent 
system 3 (2), composed of cyclohexane, 
t-butanol, acetic acid, and water (16/4/ 
2/1 parts by volume). The spots were re- 
vealed by autoradiography on film. The 
8-hydroxy derivative cannot be seen on 
the chromatogram of rat urine extract be- 
cause of tailing from the 5-hydroxy deriva- 
tive (2). The pattern of the free, or non- 
conjugated, compounds was identical with 
that of the glucuronic acid conjugates (4). 








Range of 
Ry values 
(x 100) 
(front to 
Compound back of spot) 
Res Guinea 
pig 
N-(1-Hydroxy-2- 
fluorenyl) acetamide 66-88 
N-(3-Hydroxy-2- 
fluorenyl)acetamide 44-58 
N-(5-Hydroxy-2- 
fluorenyl) acetamide 18-29 
N-(8-Hydroxy-2- 
fluorenyl ) acetamide ? 17-23 
N-(7-Hydroxy-2- 
fluorenyl) acetamide 8-14 6-17 
VIP W 


hydroxylase. The 5 position is, of course, 
remote from the substituent in the 2 po- 
sition, but it can be considered to be 
ortho to the carbon-carbon bond linking 
the two phenyl rings of fluorene. Thus, 
this position might be susceptible to hy- 
droxylation by an enzyme system causing 
oxidation at the ortho carbon atoms. The 
7 carbon atom is in an extended para 
relationship to the substituent in the 2 
position (5). Both the guinea pig and 
the rat produce a relatively large amount 
of the 7-hydroxy derivative but only a 
minor amount of the 8-hydroxy deriva- 
tive in the metabolism of N-2-fluorenyl- 
acetamide. Both compounds could con- 
ceivably originate from a common inter- 
mediate, such as the corresponding di- 
hydrodiol, by a nonselective dehydration 
favoring the 7-hydroxy derivative. These 
data are consistent with a hypothesis 
that a “para-hydroxylase” introduces 
hydroxy groups into aromatic compounds 
via such intermediates, whereas an ortho- 
hydroxylase may do so by a different 
mechanism. 

These results may have bearing on 
studies dealing with the mechanism of 
carcinogenesis, for ortho-hydroxylation 
of certain aromatic amines has been pos- 
tulatéd as being involved in the carcino- 
genic action of these amines (6). The 
production of the ortho-hydroxylated de- 
rivatives of N-2-fluorenylacetamide in 
the rat (a susceptible species) and the 
absence of these derivatives in the guinea 
pig (a resistant species) lends some ad- 
ditional support to that hypothesis. 

Joun H. WEIsBuRGER 
EvizaBETH K, WEISBURGER 
Harotp P. Morris 
Laboratory of Biochemistry, National 
Cancer Institute, National Institutes 
of Health, Bethesda, Maryland 
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Book Reviews 


Steric Effects in Organic Chemistry. 
Melvin 5. Newman, Ed. Wiley, New 
York; Chapman and Hall, London, 
1956. 709 pp. Illus. $12.50. 


In accounting for differences in reac- 
tivities between organic molecules con- 
taining the same functional groups, or- 
ganic chemists have found it necessary, 
under the present state of knowledge of 
molecular structure, to distinguish be- 
tween the polar, resonance, and steric 
effects of groups influencing the reacting 
center. The last of these effects has been 
brought to a position of relative respect- 
ability only in the last decade or so, for 
within my own experience there was a 
time when “steric hindrance” tended to 
be regarded as a poor excuse for an ex- 
perimental failure. 

Here, then, is a collection of the per- 
sonalized outpourings of some of the 
more productive and critical contempo- 
rary American organic chemists on the 
subject of steric effects on chemical re- 
activity, as revealed by kinetic and equi- 
librium studies. Wisely, as a group, the 
authors have refused to be restrained, by 
the title, to a consideration of only steric 
or bulk effects. In fact, one early detects 
an insistent note to the effect that reliance 
upon any one of the separated factors— 
polar, resonant, or steric—is unlikely to 
provide an understanding of reactivity, 
and an impressive proof that considera- 
tion of all three is necessary and can be 
fruitful comprises the last chapter of 
the work. 

Limitations of space preclude evalu- 
ation of separate chapters, but the 
authors, as a group, are to be congratu- 
lated for the balance struck between ex- 
tensive discussions of fine differences in 
reactivity and recognition of overwhelm- 
ing modifications of the course of re- 
actions by steric effects. 

The order of the chapters is note- 
worthy. It would seem logical to have 
placed all those chapters concerned with 
the establishment of the separate exist- 
ence of steric factors and efforts to cal- 
culate their magnitude earlier in the 
work, as a general, physical basis for the 
subsequent discussions of specific reac- 
tions. Had this been done, however, the 
editorially stated purpose of the work— 
to bring the importance of steric effects 
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to the attention of organic chemists— 
would not have been so readily achieved. 
Some of the chapters in question are 
rather formidable for the less mathemati- 
cally inclined organic chemist. 

The bibliography is extensive and as 
up to date as possible in such a rapidly 
changing field. The work presents a 
comprehensive introduction to organic 
chemical reactivity and should be read 
by all serious students of organic chem- 
istry. 

Ricuarp H. EastMAN 
Stanford University 


Medical Effects of the Atomic Bomb in 
Japan. Ashley W. Oughterson and 
Shields Warren, Eds. McGraw-Hill, 
New York, 1956, 477 pp. Illus. $8. 


This long-awaited volume is based on 
the report of the Joint Commission for 
the Investigation of the Effects of the 
Atomic Bomb in Japan, and represents a 
compilation of the clinical and patho- 
logical data collected by that group in 
Hiroshima and Nagasaki in the period 
immediately following the detonation of 
the atomic bombs. 

The volume is organized in seven chap- 
ters, beginning with a concise four-page 
summary of the essential factors and 
findings in the two cities. ‘This is fol- 
lowed by chapters on background of the 
medical study, use of the weapon, gen- 
eral damage and effects on medical facili- 
ties, casualty studies, and clinical, he- 
matologic, and pathologic findings. These 
are followed by six appendixes, which 
give the personnel engaged in the collec- 
tion, analysis, and support of the study; 
details of material and methods; reports 
of Japanese scientists consulted; popula- 
tion data; survey and collection tech- 
niques; and tabulations of supplementary 
data on clinical findings. 

This volume does not conform, in 
some respects, to the standards of a text- 
book. Perhaps it should not be expected 
to do so. On some occasions the termin- 
ology approaches the ambiguous, as in 
the entire summary statement regarding 
lymphoid tissue: “Even after 3 days 
there was atrophy of the lymphoid tis- 
sue. 


There is some suggestion that this vol- 
ume presents data related to a past 
period, as indicated by dependence on 
such publications as The Effects of 
Atomic Weapons, while still presuming 
to speak authoritatively on such matters 
as evacuation policy, and the like. It need 
only be pointed out that the areas under 
discussion in Hiroshima and Nagasaki 
might, under more recent circumstances, 
be entirely within the fireball. Even 
within the concepts of this report, certain 
statements may be somewhat less than 
conclusive—for example, “evasive ac- 
tion impossible in a period of three sec- 
onds.” 

The chapter on hematology is perhaps 
the weakest of this report. It is my 
opinion that the amount of conjecture 
and theory of development seriously de- 
tracts from what should be a factual re- 
port of findings. The data deserve more 
support than the illustrations in this sec- 
tion offer. This is potentially one of the 
most valuable sections and perhaps the 
one referred to most frequently. The 
relative scarcity of good serial hemato- 
logic data is rightly stressed, and it is 
difficult to say to what extent single 
counts from a probably nonhomogeneous 
group will represent serial change. I take 
issue with the tacit acceptance of the sig- 
nificance of cell count data on marrow 
(cells per cubic millimeter of aspirate). 
Brief reference is made in this section 
to recent reports of Lange and of 
Maloney on later leukemogenic effect. 

The chapter on pathology is essen- 
tially the report published by Liebow, 
Warren, and DeCoursey, “Pathology of 
atomic bomb casualties” [Am. J. Pathol. 
25, 853 (1949) ], with identical plates. A 
list of pertinent references to 1952 is in- 
cluded. 

Although certain of the foregoing 
points represent limitations in the basic 
material, the authors have made a sound 
and important contribution in making 
these data available in the present form. 
There is no comparable set of data in 
existence. The extent of this report is 
evidence of the outstanding accomplish- 
ment of this group in what was essentially 
a short field study, made under difficult 
circumstances. 

These data have been in the hands of 
a limited number. of individuals and li- 
braries through an AEC technical report 
but have been in frequent demand by 
workers in the radiation field. This 
should prove to be a useful volume, for 
reference purposes, for many in the radio- 
biology field and for those concerned 
with any aspect of mass casualty and 
civil-defense medical planning. It is an 
essential volume for those interested in 
the problems of irradiation of human 
beings. 

Cart F, TEssMER 
Armed Forces Institute of Pathology 
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Common Exotic Trees of South Florida 
(Dicotyledons). Mary F. Barrett. Uni- 
versity of Florida Press, Gainesville, 
1956. 414 pp. Illus. $8.50. 


“The southern half of the Florida Pen- 
insula,” writes Mary Barrett, “forms an 
open-air museum of trees from all the 
continents. . . .” The aim of her book is 
to provide a means of identifying the 
trees and to furnish information about 
them; in short, to make the museum, as 
she says, “intelligible.” 

The 26 pages of keys are based almost 
entirely on characteristics of leaves and 
twigs (and are preceded by 24 pages of 
explanation and illustrations of the terms 
used)—a truly formidable undertaking 
and a testimony to the author’s courage 
as well as her ingenuity. For the keys 
work, at least with a few random her- 
barium sheets; they would go better with 
living material. There are, of course, 
difficulties; the inexperienced will make 
mistakes and end up in Annona instead 
of Ficus; but this is true of all keys, and 
botanists make mistakes, too. 

In the remaining 363 pages, each 
species has a detailed description, with 
mention of height, bark, pubescence, 
shape and dimensions of leaves—all in 
language which may be described as 
“moderately technical.” This is followed 
by notes. on distribution, names, uses, 
relatives, and references to literature. 
Under “distribution” we find specific 
places in Florida (there is also a section 
on sight-seeing trips). The numerous 
illustrations are, for the most part, out- 
lines of leaves. There is a bibliography 
and a good index. All this is well organ- 
ized, well written, and well printed, and 
very helpful to anyone determined to 
know the trees in question. 

I confess, however, that I am not sure 
who will use the book. It is as “popular” 
as an accurate treatment of nearly 200 
species can be. Will the visitor to Florida 
take the’ trouble to master the necessary 
terms and learn how to use the keys? 
The very limitation of the subject, which 
was undoubtedly necessary, is trouble- 
some. One must first know whether or 
not one’s tree is a native of Florida, and 
whether it is a dicotyledon. However, I 
hope I am unduly pessimistic about the 
intellectual energies of the lay reader. 
At least the book has already proved 
useful to botanists. The latter will recug- 
nize, also, the devoted care that has gone 
into its preparation (which will prob- 
ably earn for the author the insult of be- 
ing called “‘meticulous”). Of course, one 
can find minor errors here and there (for 
instance, the name of the father of 
botany was Carl Linnaeus); but for 
scholarship and accuracy, the author de- 
serves great credit indeed. 

H. W. Rickert 
New York Botanical Garden 
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Photoconductivity Conference. Held at 
Atlantic City, 4-6 Nov. 1954. Spon- 
sored by the University of Pennsylva- 
nia, Radio Corporation of America, 
and Office of Naval Research. R. G. 
Breckenridge, chairman, Editorial 
Committee. Wiley, New York; Chap- 
man and Hall, London, 1956. 653 pp. 
Illus. $13.50. 


A conference report that comes out 
more than 2 years after the event raises 
the question whether it is worth while to 
read it, since many of the results have 
been published in detail elsewhere. The 
answer in this case is Yes. Many of the 
30 contributions have the character of 
review papers, which, taken together, 
cover a wide range of problems in photo- 
conductivity research. This book may be 
regarded as an excellent introduction 
to modern photoconductor problems, 
though not for the uninitiated. 

The emphasis is on excitation, absorp- 
tion, and trapping processes and on the 
relation of photoconductor properties to 
band structure and electron lifetimes. 
These subjects are extensively treated, 
theoretically as well as experimentally. 
Minor subjects (also related to lifetime 
problems) include surface effects, noise, 
and the photoelectromagnetic effect. 
There is a large amount of overlapping, 
but this presentation of different view- 
points, or different kinds of treatment, is 
not at all to be regretted. It adds, rather, 
to the interest. Unfortunately, there are 
discrepancies in the notations; sometimes 
they do not even agree between figures 
and corresponding text. 

The authors are well known in their 
fields and give expert and stimulating 
presentations of problems and results on 
a consistently high level. This high level 
does not, however, make the reading dif- 
ficult, or it does so only sporadically, de- 
pending on how well grounded the reader 
(in any case, the reviewer) may be in 
the different subjects. All papers are 
amply referenced. A very valuable addi- 
tion is thé record of the discussion re- 
marks. These sometimes clarify view- 
points or bring out limitations in the 
treatment. 

The papers are arranged in several 
chapters: “Phenomenological theory of 
photoconductivity,” “Photon absorption 
processes,” “Electron processes,” ““Photo- 
conducting materials,” “Current topics.” 
I am not sure about the use of the word 
phenomenological in the first chapter. 
A “phenomenological” theory should re- 
fer only to phenomena, that is, observed 
events, as for instance in Rydberg’s the- 
ory of atomic spectra. What the two 
papers of this chapter actually give may 
better be called “model” theories (as 
Bohr’s theory), treating photoconductor 
properties in terms of a simple model 
and its significant parameters, such as 


lifetimes. Since, however, I am myself 
guilty of loose use of phenomenological 
in the sense of meaning something less 
than a detailed theory of fundamental 
mechanisms from first principles, I will 
not labor this point. 

FRANK Marossi 
U.S. Naval Ordnance Laboratory 


Evolution and Classification of the 
Mountain Caddisflies. H. H. Ross. 
University of Illinois Press, Urbana, 
1956. 213 pp. Illus. $6. 


The knowledge of the phylogeny and 
dispersal of members of the aquatic 
orders of insects and what information is 
available on the probable place and time 
of origin are scattered and inadequate. 
H. H. Ross, who for the last 20 years has 
been engaged in an exhaustive study of 
the Trichoptera, has filled a portion of 
this gap by this treatise on the evolution 
and distribution of three selected families 
of caddisflies. 

The three families that Ross chose are 
considered the most primitive: Philo- 
potamidae, Rhyacophilidae, and Glos- 
somatidae. They are adapted to cold (or 
cool) biotic conditions, are more abun- 
dant in the mountainous regions, and 
are widely distributed in the Holarctic. 
In North America, the families are rep- 
resented by about 200 species, with the 
majority recorded from the western 
montane region. 

The author has shown that a bio- 
geographic correlation exists in these 
three caddisfly families and that, al- 
though the fossil record is very meager, 
it is possible to construct a phylogenetic 
tree of the order, of each genus, and often 
of species groups. The study presents 
the morphologic characters (largely male 
genitalia) and dispersal patterns avail- 
able to show this relationship. Extensive 
use is also made of the structures of the 
larvae and pupae and of their net-making 
or case-making habits. The dispersal pat- 
tern, like rate of evolution, varies with 
each group. 

The book is profusely illustrated with 
370 figures and 45 charts; all are up to 
the high standard of other Ross (and 
University of Illinois Press) publications. 
The book is exceedingly well indexed, 
and the bibliography of seven pages is 
certainly complete. 

In the course of the study it was neces- 
sary to describe four new genera and 37 
new species, primarily from South Amer- 
ica and Asia. Some keys to genera and 
species are included, and in the Rhya- 
cophila and a few other genera, consider- 
able synonymy is given. 

For the entomologist or zoologist who 
is interested in phylogeny and dispersal, 
the work, since it applies to three mon- 
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tane caddisfly families in a small order 
of insects (5000 species), should prove 
of great interest and should stimulate 
much needed research. 

D. G. DENNING 
Chemagro Corporation 


Lectures in Immunochemistry. Michael 
Heidelberger. Academic Press, New 
York, 1956. 150 pp. $4. 


The major portion of this book is de- 
voted to a series of six lectures delivered 
by the author in Tokyo during the fall 
of 1955. In this group of readable lec- 
tures, Michael Heidelberger has reviewed 
his contributions and those of his students 
and collaborators to the field of immuno- 
chemistry since his pioneer work with 
the late O. T. Avery on the isolation of 
the capsular polysaccharides of the pneu- 
mococcus, in the early 1920’s. It seems 
hard to realize that, at the time this work 
was begun, most immunological reactions 
were regarded as changes in “colloidal 
states,” and that antibodies were looked 
upon more as properties of body fluids 
than as actual substances that could be 
isolated, weighed, and measured. 

It is largely owing to the work of 
Heidelberger and his students that im- 
munology has become a precise science 
in which the specific reactions involved 
can be isolated and studied by the ele- 
gant quantitative methods which they 
developed. In fact, this development has 
now reached the point where immuno- 
chemical methods can be used to guide 
the chemist in determining the structure 
and configuration of large and complex 
molecules such as the polysaccharides. 

These lectures constitute a clear and 
readable course in immunochemistry and 
can be highly recommended to anyone 
who wishes to familiarize himself with 
the development and potentialities of 
this field. The Tokyo lectures were pre- 
pared from a transcription of recordings 
and, in places, have not been carefully 
edited. Yet it is perhaps this very fault 
which helps to give this book the air of 
informality and simplicity which is its 
charm. 

A. M. PapPpENHEIMER, JR. 
New York University 
College of Medicine 


New Books 


Les Principes de l’Electrophorese. René 
Audubert and Serge de Mende. Presses 
Universitaires de France, Paris, 1957. 201 
pp. F. 1500. 

Man Unlimited. Technology’s challenge 
to human endurance. Heinz Gartmann. 
Translated by Richard and Clara Wins- 
ton. Pantheon, New York, 1957. 213 pp. 
$4.50. 
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Proceedings of the International Wool 
Textile Research Conference, Australia, 
1955. vol. F, Histology of Wool and Hair 
and of the Wool Follicle. Commonwea!th 
Scientific and Industrial Research Organi- 
zation, Australia, Melbourne, 1956. 228 


pp. 

The Effect of Exposure to the Atomic 
Bombs on Pregnancy Termination in Hiro- 
shima and Nagasaki. Publ. No. 461. J. V. 
Neel and W. J. Schull. Atomic Bomb 
Casualty Commission, National Academy 
of Sciences—National Research Council, 
Washington, 1956. 241 pp. $2. 

Wisconsin’s Renewable Resources. James 
A. Larsen. University of Wisconsin, Madi- 
son, 1956. 160 pp. 

Statistical Analysis of Stationary Time 
Series. Ulf Grenander and Murray Rosen- 
blatt. Wiley, New York; Almqvist & Wik- 
sell, Stockholm, 1957. 300 pp. $11. 

Water for Industry. A symposium pre- 
sented on 29 December 1953 at the Boston 
meeting of the American Association for 
the Advancement of Science. Publ. No. 
45. Jack B. Graham and Meredith F. Bur- 
rill, Eds. American Association for the 
Advancement of Science, Washington 5, 
1956. 131 pp. Members, $3.25; nonmem- 
bers, $3.75. 

Production Forecasting, Planning, and 
Control. E. H. MacNiece. Wiley, New 
York; Chapman & Hall, London, ed. 2, 
1957. 374 pp. $8.25. 

Venoms. Papers presented at the First 
International Conference on Venoms, 27- 
30 December 1954, at the annual meeting 
of the American Association for the Ad- 
vancement of Science, Berkeley, Cali- 
fornia. Publ. No. 44. Eleanor E. Buckley 
and Nandor Porges. American Association 
for the Advancement of Science, Wash- 
ington 5, 1956. 467 pp. Members, $8.25; 
nonmembers, $9.50. 

Animal Navigation. How animals find 
their way about. J. D. Carthy. Scribner’s, 
New York, 1956. 151 pp. $3.95. 

Table of the Fresnel Integral to Six 
Decimal Places. Compiled by T. Pearcey 
for the Commonwealth Scientific and In- 
dustrial Research Organization, Australia. 
Cambridge University Press, London, 1956 
(order from Cambridge University Press, 
New York). 63 pp. $2.50. 

The New World of the Atom. James 
Stokley. Ives Washburn, New York, 1957. 
288 pp. $5.50. 

Aeroplanes and Aero-Engines. J. H. 
Clark, J. Crawley, B. A. J. Hatton, R. J. 
Way, R. Wood. Philosophical Library, 
New York, ed. 4, 1956. $6. 

Landslides in Clays. Alexandre Collin. 
Translated by W. R. Schriever. Univer- 
sity of Toronto Press, Toronto, Canada, 
1956. 160 pp. $6.50. 

Semimicro Qualitative Organic Analy- 
sis. The systematic identification of or- 
ganic compounds. Nicholas D. Cheronis 
and John B. Entrikin. Interscience, New 
York, ed. 2, 1957. 744 pp. $9. 

Notes on Atomic Energy for Medical 
Officers. An introduction to the subject for 
service and other medical officers who may 
be concerned with defense against atomic 
bombs and similar problems. Royal Naval 
Medical School. Philosophical Library, 
New York, 1956. 169 pp. $4.75. 


Molecules and Crystals in Inorganic 
Chemistry. A. E. Van Arkel. Interscience, 
New York; Butterworths, London, ed. 2, 
1956. 270 pp. $4.75. 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 


W. K. Kellogg Foundation Report for 
1955-1956. The Foundation, Battle Creek, 
Mich., 1957. 253 pp. 

Archeology of the Funeral Mound Oc- 
mulgee National Monument, Georgia. 
Archeological Research Series No. 3. 
Charles H. Fairbanks, National Park Serv- 
ice, U.S. Department of the Interior, 
Washington, 1956 (order from Supt. of 
Documents, GPO, Washington 25). 95 
pp. $1. 

Technological Advances and Skilled 
Manpower. Implications for trade and in- 
dustrial education, an annotated selected 
bibliography. Misc. 3509. U.S. Office of 
Education, Washington, rev. ed., 1956 
(order from Supt. of Documents, GPO, 
Washington 25). 67 pp. $0.45. 

Directory of Organization and Field 
Activities of the Department of Agricul- 
ture, 1956. Agriculture Handbook No. 76. 
U.S. Department of Agriculture, Wash- 
ington, 1956 (order from Supt. of Docu- 
ments, GPO, Washington 25). 206 pp. 
$0.55. 

Science and the Humanities. Rickman 
Godlee lecture. Gavin de Beer. Lewis, 
London, 1956 (for University College, 
London and University College Hospital 
Medical School). 21 pp. 2s. 6d. 

The Intrinsic Embryonic Development. 
Verhandelingen der Koninklijke Neder- 
landse Akademie van Wetenschappen, 
Afd. Natuurkunde, vol. LI, No. 2. G. Ten 
Cate. North-Holland, Amsterdam, 1956. 
257 pp. Fl. 15. 

Vibration Analysis Tables. R. E. D. 
Bishop and D. C. Johnson. Cambridge 
University Press, London, 1956 (order 
from Cambridge University Press, New 
York). 59 pp. $2. 

Keys and Bibliography to the Collem- 
bola. Zoology Publs. No. 20. J. T. Salmon. 
Victoria University College, Wellington, 
N.Z., 1956 (distributed on exchange basis 
by the Department of Zoology). 35 pp. 

The Development of Polish Science, 
1945-1955. Bogdan Suchodolski and Eu- 
geniusz Olszewski. Polonia, Warsaw, 1956. 
91 pp. 

Genetic Studies with Bacteria. Publ. 
612. M. Demerec et al. Carnegie Institu- 
tion of Washington, Washington, D.C., 
1956. 136 pp. Paper, $0.80; cloth, $1. 

Diatomaceous Earth in Arizona. A field 
and laboratory report. John T. Long, Jr., 
and George G. Olson. Arizona Develop- 
ment Board, Phoenix, 1956. 28 pp. 

Armour Research Foundation of Illinois 
Institute of Technology, Annual Report, 
1956. The Foundation, Chicago 16, 1957. 
52 pp. 

The Indian Association for the Culti- 
vation of Science, Annual Report 1955- 
1956. The Association, Jadavpur, Cal- 
cutta, 32, 1956, 81 pp. 
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Meetings and Societies 


Genetics and Plant Breeding 


The half-century just past, during 
which at least the principal topographic 
features of the germinal apparatus have 
been charted, has witnessed major ad- 
vances in plant breeding also. The paral- 
lel is not a coincidence. The genetic 
discoveries directly stimulated the de- 
velopment of an increasingly comprehen- 
sive and incisive technology. Plant breed- 
ers perceived that often, if not usually, 
they could meet the three primary statis- 
tical conditions demanded for effective 
economic exploitation of the hereditary 
mechanism, the nature of which the 
geneticists were disclosing—namely, 
large populations of pedigreed individ- 
uals, high selection pressures, and short 
generation time. Granted these basic ad- 
vantages, breeders of crop plants were 
in a fair way to explore the implications, 
for their art, of all the concepts and 
techniques that genetics brought forth. 

The flow of information has not been 
entirely one way. The paths which gen- 
etics has taken, when not ad hoc, have 
been influenced, in turn, quite as much 
by the breeder’s long and intimate ex- 
perience in remodeling the few species 
adapted to domestic use as by the natu- 
ralist’s knowledge of multiform biological 
variation in general. But the aggressive 
young science now has advanced into a 
region hitherto inaccessible—the genera- 
tion by ‘artificial means of primary ge- 
netic variability—and has also gained 
measures of control over certain other 
hereditary phenomena by which the 
plant breeder’s operations can be made 
even more effective. It is the status of 
some of these developments that are here 
under review. 

Two hundred eleven plant breeders 
and geneticists from the United States, 
Canada, and Latin America and from 
abroad met 21-23 May 1956, under the 
auspices of the biology department, 
Brookhaven National Laboratory, Upton, 
N.Y., in a. Symposium on Genetics in 
Plant Breeding. Fourteen papers were 
presented, each of which was followed by 
an open forum. The formal program was 
supplemented, at the close, by a “work- 
shop” designed to clarify lines of attack 
on specific problems. . 

The plan for the meeting did not en- 
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visage dealing inclusively with all the 
areas in which genetics and plant breed- 
ing now interpenetrate, still less with 
the growing importance of plant breed- 
ing as the industrial consumption of 
plant products rises apace in a world 
in which the means of adequately feed- 
ing increasing millions of people have 
yet to be instituted. It may be taken for 
granted that those present were aware 
that they are custodians of one of the 
proved and generally applicable means 
of alleviating widespread economic 
needs. 

Special attention was given on the 
program to the agronomic significance 
of mutations artificially induced, partic- 
ularly by high-energy radiations. It ap- 
pears from the evidence that x-ray muta- 
tions will find a place, possibly an 
important one, in plant-breeding oper- 
ations. James MacKey (Svaléf), review- 
ing the considerable European, and es- 
pecially Swedish, experience in this field, 
concluded that the utility of induced 
mutations now has been established. The 
x-ray mutation spectrum, even though 
it consists predominantly of retrogressive 
changes, has been shown to include occa- 
sional variations whereby significant im- 
provement in various agronomic char- 
acteristics in several crop species may be 
effected. MacKey adverted also to the 
future possibility that artificial mutagens 
may be the means of generating the novel 
genetic qualities necessary to extend cul- 
tivated plants into regions now marginal 
for agriculture. Significant in this con- 
nection is the recent work of Fahmy and 
Fahmy, referred to by Steffensen in the 
discussion of MacKey’s paper, on the pro- 
duction by certain alkylating agents of 
scores of mutant forms in Drosophila 
melanogaster not previously observed in 
this intensively studied species. 

The genetic variations induced by 
high-energy radiations at a complex 
locus in oats, conditioning reaction of 
the plant both to Helminthosporium 
victoriae and Puccinia coronata, were de- 
scribed by C. F. Konzak. One mutant 
resistant to Helminthosporium was re- 
ported which appeared to retain the re- 
action to Puccinia coronata characteristic 
of the unaltered locus. Experimental 
evidence was presented by W. C. Gregory 
showing that, in the peanut, an impor- 


iant range of agronomically constructive 
x-ray-induced mutation occurs, including 
even resistance to Sclerotium rolfsii, 
which is so nonspecific in its pathogenic- 
ity that little hope had been entertained 
previously of controlling genetically the 
destructive stem rot which this soil-borne 
fungus incites. 

E. R. Sears presented a masterly cyto- 
genetic analysis of the processes involved 
in transferring selectively a factor for 
leaf-rust resistance from Aegilops um- 
bellulata to a 21-chromosome wheat. 
The difficulties entailed by a proximal 
location on the Aegilops chromosome of 
the resistance factor, and linkage with 
deleterious genes, were surmounted by 
using x-irradiation to transpose the de- 
sired short segment to a wheat chromo- 
some. The case provides an elegant ex- 
ample of the refinement attainable when 
well-conceived cytogenetic techniques 
are brought to bear on a clearly defined, 
but refractory, breeding problem. 

A new approach to the problem of 
identifying the particular reactions be- 
tween host and parasite controlling dis- 
ease development, utilizing artificially 
induced mutations in the parasite, was 
illustrated by G. W. Keitt and D. M. 
Boone in an account of their notable 
work on the apple scab fungus. 

As a counterpoise, so to speak, to a 
viewpoint in which artificially induced 
mutations might tend to be currently 
overemphasized in plant-breeding meth- 
odology, J. R. Harlan discussed the rich 
resource represented by existing global 
collections of crop species and their wild 
relatives and stressed the importance of 
capturing the remainder of this variabil- 
ity before extinction occurs as a result 
of varietal displacement. The potentiali- 
ties of such material have been quite in- 
adequately explored. Harlan cited the 
results of an experiment initiated by H. 
V. Harlan, and carried forward later 
by others, in which a panmictic popula- 
tion of barleys was created by the sys- 
tematic hybridization of several strains, 
highly diverse in geographic origin 
and economic desirability. The stock 
then was propagated in bulk for some 30 
generations without conscious selection. 
Samples drawn at intervals from F, on- 
ward showed that the pool had become 
a veritable Pandora’s box of both the 
genetically good and evil, and that types 
had evolved in it exceeding, in agro- 
nomic performance, the best strains in- 
dependently developed by conventional 
methods in the same region from seem- 
ingly more promising foundation lines. 

A comprehensive account was given 
by D. F. Jones of the system in maize 
whereby male fertility and sterility are 
conditioned by nuclear genes interacting 
with cytoplasmic factors transmitted 
through the egg only. Employment of 
this mechanism promises to facilitate 
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significantly the controlled mass hybridi- 
zation of selected parent lines now gen- 
erally employed in producing commer- 
cial seed corn. W. H. Gabelman reviewed 
the progress which has been made in 
utilizing the same phenomenon in _ the 
systematic production of hybrid seed in 
certain vegetable species since 1943, 
when H. A. Jones and A. E. Clarke de- 
scribed it in the onion and directed at- 
tention to its economic possibilities. 

A noteworthy contribution to the sym- 
posium was G. Ledyard Stebbins’ ap- 
praisal of polyploidy in plant breeding 
from the point of view of one intimately 
acquainted with the phenomenon both 
in nature and as an object of experi- 
mental manipulation. This report was an 
impressive example of the abiding value 
of knowledge patiently acquired by criti- 
cal research in a fruitful field which be- 
came partially discredited by the ex- 
travagant and unfulfilled hopes of im- 
mediate benefits aroused, in the United 
States at least, following the discovery, 
about 20 years ago, of colchicine as an 
agent for doubling the chromosome num- 
ber. 

One of the remarkable achievements 
in genetics has been elucidation of the 
incompatibility mechanisms operating in 
numerous species of flowering plants, in- 
cluding several of economic importance. 
D. Lewis, a leading contributor in this 
field, discussed these mechanisms, with 
particular reference to the restrictions 
imposed on breeding systems. A puzzling 
fact encountered by Lewis, seemingly 
important for mutation theory, is that 
indubitable genetic changes of one active 
incompatibility allele to another were 
not encountered in his cultures, either 
as spontaneous events or after irradia- 
tion, even when sought for on an enor- 
mous scale. The mutations regularly ob- 
served were to self-compatibility. 

Maize breeders in the United States 
have been preoccupied for some 40 years 
in exploiting the unique breeding pro- 
cedure formulated initially by G. H. 
Shull and rendered commercially practi- 
cable by the double hybrid method of 
combining four inbred lines contrived by 
D. F. Jones. The genetic wellsprings 
from which this spectacularly successful 
development arose are still flowing, even 
though there have been no more geyser- 
like eruptions like that which Shull chan- 
neled toward the economic stream. One 
of the tools which recent maize genetics 
research has made available is a wide 
array of chromosomes structurally re- 
arranged in known ways. E. G. Anderson 
pointed out, in a review of the techno- 
logic possibilities of this material, that 
such marked chromosomes are well 
suited as vehicles for the selective intro- 
duction, into highly improved lines, of 
especially desirable traits from exotic 
sources. 

Genetic improvement of crop plants 


508 


depends, in many cases, on efficiency of 
selection for quantitatively varying char- 
acters controlled by numerous genes 
whose effects are not individually recog- 
nizable. C. C. Cockerham discussed pos- 
sible ways of separating the genotypic 
variance in cases of this kind into genic, 
dominance, and epistatic components, the 
relative magnitudes of which, in a given 
case, would suggest the most appropriate 
breeding plan. The diallel system of mat- 
ing was reviewed in a similar relation 
by H. A. Allard. 

Edgar Anderson pointed out, in a 
lively and challenging address, parallels 
between the problems of the taxonomist 
and the plant breeder in handling multi- 
form variability. The ingenious methods 
he has devised for graphically summar- 
izing multiple-sense-impression data 
were illustrated. Emphasis also was given 
the wide significance of introgressive hy- 
bridization in determining the genetic 
structure of plant populations. 

The papers presented at the sympo- 
sium and the discussions which followed 
them are being published under the aus- 
pices of the biology division, Brookhaven 
National Laboratory, in a paper-bound 
volume of about 250 pages, printed by 
offset. Copies will be available from the 
Office of Technical Services, Depart- 
ment of Commerce, Washington 25, 
D.C., after 1 Feb. 1957. 

R. ALEXANDER BrINK 
Department of Genetics, 
College of Agriculture, 
University of Wisconsin, Madison 


Southeastern Biologists 


The 18th annual meeting of the Asso- 
ciation of Southeastern Biologists will be 
held at the University of Georgia, Ath- 
ens, 18-20 Apr. The time and place are 
significant, since the association was 
founded just 20 years ago at this same 
university. This is the first meeting of 
the organization at its birthplace since 
its founding. 

Meeting with the association are the 
Southeastern Section of the Botanical 
Society of America and the Southern 
Appalachian Botanical Club. The pro- 
gram includes a symposium on the eve- 
ning of 18 Apr., followed by a smoker; 
papers will be given on 19 Apr., followed 
by the annual address of President 
George C. Kent of Louisiana State Uni- 
versity and the presentation of awards. 
Field-trips are planned for the 20th. 


Zoonoses 


“Animal disease and human health” 
will be the subject of a joint conference 
sponsored by the New York Academy of 
Sciences and the U.S. Public Health 


Service Communicable Disease Center 


at the Barbizon-Plaza Hotel, New York, 
2-4 May. The conference will provide a 
10-year progress report on the zoonoses, 
diseases of lower animals which are 
transmissible to man, or diseases caused 
by animal parasites. Diseases such as 
psittacosis, brucellosis, cat scratch fever, 
rabies, anthrax, and encephalitis will be 
reviewed. 

Other diseases will be discussed from 
the standpoint of possible relationship to 
similar conditions in man. An example 
is pulmonary adenomatosis, which has 
been decimating sheep flocks in many 
parts of the world and has several fac- 
tors in common with lung cancer in hu- 
man beings. Inquiries concerning the 
conference should be addressed to Mrs. 
Eunice Thomas Miner, Executive Direc- 
tor, New York Academy of Sciences, 2 
E. 63 St., New York 21, N.Y. 


Women Engineers 


The Society of Women Engineers, 
which has nearly 700 members, estimates 
that approximately 200 women engineers 
will attend the annual meeting that will 
take place at the Shamrock-Hilton Ho- 
tel, Houston, Tex., 15-17 Mar. Since a 
number of delegates to the 1956 conven- 
tion expressed a desire to learn more 
about the oil industry, the theme chosen 
for this convention is “Oil.” A field trip 
is planned for 15 Mar. under the spon- 
sorship of the Gulf Oil Company. 

The agenda for 16 Mar. includes a 
progression of technical talks describing 
the various phases of the oil industry. 
The speaker for the annual banquet will 
be Lillian M. Gilbreth, outstanding in 
the field of time and motion study, holder 
of at least ten degrees, and author of 
many well-known books. For further in- 
formation, communicate with Elizabeth 
M. Scholtzhauer, 7927 Glenscot St., 
Houston 17, Tex. 


Forthcoming Events 
April 


15-17. Systems for Information Re- 
trieval, symp., Cleveland, Ohio.’ (J. H. 
Shera, School of Library Science, Western 
Reserve Univ., Cleveland 6.) 

15-18. American Personnel and Guid- 
ance Assoc. and constituent divisions: 
American College Personnel Assoc., Amer- 
ican School Counselor Assoc., National 
Assoc. of Guidance Supervisors and Coun- 
selor Trainers, National Vocational Guid- 
ance Assoc., Student Personnel Assoc. 
for Teacher Education; Detroit, Mich. 
(A. A. Hitchcock, APGA, 1534 O St., 
NW, Washington 5.) 

15-18. Host-Specificity and Parallel 
Evolution among Parasitic Insects and 
Worms, symp., Neuchatel, Switzerland. 
(J. G. Baer, C.P. 2, Neuchatel 7.) 

15-18. International Inst. of Differing 
Civilizations, 30th session, Lisbon, Portu- 
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EXPERIMENTAL DESIGNS, 2nd Ed. 


By William G. Cochran, The Johns Hopkins University, 
and Gertrude M. Cox, University of North Carolina. Now 
revised and expanded to take into account recent develop- 
ments in the field. Presents plans of all the useful types of 
experimental designs and shows the kind of work for 
which each design is appropriate with illustrations of its 
practical use. 


New chapters include information on the fractional 
replication of factorial experiments, and on methods and 
new designs for experiments in which the factors represent 
quantitative variables measured on a continuous scale. 
One of the Wiley Publications in Statistics, Walter A. 
Shewhart and S. S. Wilks, Editors. 1957. Approx. 464 
pages. Prob. $7.50. 


ORGANIC REACTIONS, Volume 9 


Editor-in-Chief: Roger Adams, University of Illinois. 
This new addition to the well-known series provides ad- 
ditional compilations of important synthetic chemical 
reactions. As in the previous volumes, the survey of each 


reaction includes a general discussion of method, modifica- 
tions, examples of applicability, special precautions, a de- 
tailed description of procedure, expected yields, and other 
pertinent data. 1957. Approx. 484 pages. Prob. $12.50. 


PHYSICAL SCIENCE FOR LIBERAL ARTS STUDENTS 


By Hugo N. Swenson and J. Edmund Woods, both of 
Queens College. Describes the special methods and pro- 
cedures that have been found useful and effective in the 
natural sciences. The text aims at answering the question: 
“What is science and how do the natural sciences differ from 
other intellectual fields?” The authors analyze the roles 


played by experiment, hypotheses, theories, and models. 
With emphasis on a historical perspective, the book out- 
lines experimental methods of science through an exami- 
nation of astronomy, chemistry, and physics. 1957. Ap- 
prox. 310 pages. Prob. $6.50. 


SCIENTIFIC FRENCH 


By William N. Locke, The Massachusetts Institute of 
Technology. Offers a quick, practical approach to the 
reading of contemporary technical French. No previous 
knowledge of the language is required. Selections and sam- 
ple sentences are taken from current scientific books and 
journals. Excluding features of grammar restricted to 


SCIENTIFIC 


By George E. Condoyannis, St. Peter’s College. Designed 
for the student who wishes to acquire a rapid and direct 
reading knowledge of German adequate to cope with the 
technical articles and books in the field. It is planned for 
use with unsimplified scientific reading matter in con- 


the literary, poetic, or spoken language, the author thor- 
oughly covers the constructions that students will en- 
counter in reading technical French. The book is based on 
material used by the author for six years at M.I.T. and 
published in a preliminary edition by The Technology 
Press. 1957. 112 pages. Prob. $2.25. 


GERMAN 


junction with a dictionary, and represents a rigorous and 
single-minded pursuit of the reading aim exclusively. The 
author handles the material from the point of view of 
recognition of forms instead of their reproduction. 1957. 
Approx. 180 pages. Prob. $2.50. 


Send for examination copies 


150 VEARS 


‘Ag, 





an JOHN WILEY & SONS, Inc., 440 Fourth Ave., New York 16, N.Y. 


OF PUBLISHING 
15 MARCH 1957 














\ 
VA 





WN 


A 


\ 
\\W\ 


N 





AN 
ANS 




























Quality is more 
than just a word 


+ +e it signifies high standards 
and proven reliability, which 
merit your confidence. 


@ AMINO ACIDS: PEPTIDES 


e@ “VITAMIN FREER” CASEIN 
HYDROLYSATE 


@ NUCLEOPROTEINS 
PURINES, PYRIMIDINES 


@ MISCELLANEOUS 
BIOCHEMICALS 


e@ VITAMINS 

e@ ENZYMES 

@ GROWTH FACTORS 

e@ STEROID HORMONES 

e@ BIOLOGICAL SALT 
MIXTURES 


e@ BIOLOGICAL TEST 
MATERIALS 








NUTRITIONAL 
BIOCHEMICALS 
CORPORATION 
21010 Miles Avenue ... Cleveland 28, Obio 





Write For 

New Cotstog 
January 195 

Over 1700 Items 

Write Dept. 102 














Vol. 19 March 1957 639 pages 
ANNUAL REVIEW OF 


PHYSIOLOGY 


G. Liljestrand L. H. Peterson 
E. J. Harris L. C. Beadle 

L. G. Barth P. D. MacLean 
J. Bélehradek I. Tasaki 

C. Kayser W. R. Adey 

H. Bjurstedt S. E. Bradley 
S. Mellinkoff W. T. Liberson 
F. D. Mann 


M. B. Chenoweth and G. L. Ellman 

E. P. Cronkite and V. P. Bond 

M. B. Visscher and G. Stephens 

G. W. Harris and B. T. Donovan 

B. V. Critchlow and C. H. Sawyer 

E. Brown, J. Hopper, Jr., and R. Wennesland 





$7.00 postpaid (U.S.A.) ; $7.50 postpaid (elsewhere) 





Annual Review of Physiology Cumulative Index 
Volumes 1-10 


Copies will be distributed free, on request, to University 
and Institutional Libraries (Governmental and private 
Libraries excluded). 


ANNUAL REVIEWS, INC. 


Grant Avenue, Palo Alto, California 


























Brinkmann. 
0.S.a 


16mm MICROCINE 
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Completely electrical camera with in- 
stant magazine loading. 


Time lapse control from one frame per 
sec. to 50 minutes 


Beam Splitter with built-in photo-elec- 
tric exposure meter 


Vibration free mounting of microscope 
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gal. (11, Blvd. de Waterloo, Brussels, 
Belgium. ) 

15-19. American Assoc. of Immunolo- 
gists, annual, Chicago, Ill. (F. S. Cheever, 
Graduate School of Public Health, Univ. 
of Pittsburgh, Pittsburgh 13, Pa.) 

15-19. American Soc. for Experimental 
Pathology, annual, Chicago, Ill. (C. C. 
Erickson, Inst. of Pathology, Univ. of 
Tennessee, 858 Madison Ave., Memphis. ) 

15-19. American Soc. for Pharmacology 
and Experimental Therapeutics, Chicago, 
Ill. (H. Hodge, Dept. of Pharmacology, 
Univ. of Rochester, Rochester, N.Y.) 

15-19. Federation of American Socie- 
ties for Experimental Biology, annual, 
Chicago, Ill. (M. O. Lee, FASEB, 9650 
Wisconsin Ave., Washington 14.) 

15-19. High Energy Nuclear Physics 
Conf., 7th annual, Rochester, N.Y. (R., 
Marshak, Univ. of Rochester, Rochester. ) 

15-20. American Inst. of Nutrition, an- 
nual, Chicago, Ill. (R. W. Engel, Dept. 
of Biochemistry and Nutrition, Virginia 
Polytechnic Inst., Blacksburg 13, Va.) 

16-18. Nuclear Tests for Nondestruc- 
tive Testing Applications, symp., Chicago, 
Ill. (American Soc. for Testing Materials, 
1916 Race St., Philadelphia 3, Pa.) 

17-19. American Assoc. of Anatomists, 
annual, Baltimore, Md. (L. B. Flexner, 
School of Medicine, Univ. of Pennsyl- 
vania, Philadelphia 4.) 

18-20. Assoc. of Southeastern Biologists, 
annual, Athens, Ga. (J. C. Dickinson, Jr., 
Univ. of Florida, Gainesville. ) 

18-20. Ohio Acad. of Science, annual; 
Bowling Green. (R. W. Dexter, Dept. of 
Biology, Kent State Univ., Kent, Ohio.) 

18-20. Southern Soc. for Philosophy 
and Psychology, annual, Gatlinburg, 
Tenn. (W. B. Webb, U.S. Navy School of 
Aviation Medicine, Pensacola, Fla.) 

18-20. Venereal Disease Postgrad. 
Conf., 26th, Memphis, Tenn. (H. Packer, 
Dept. of Preventive Medicine, Univ. of 
Tennessee College of Medicine, Memphis 
3.) 

18-21. American Soc. of Ichthyologists 
and Herpetologists, 37th annual, New Or- 
leans, La. (F. R. Cagle, Dept. of Zoology, 
Tulane Univ., New Orleans 18.) 

19-20. Arkansas Acad. of Science, an- 
nual, Fayetteville. (L. F. Bailey, Univer- 
sity of Arkansas, Fayetteville. ) 

19-20. Seismological Soc. of America, 
annual, Los Angeles, Calif. (P. Byerly, 
Bacon Hall, Univ. of California, Berke- 
ley 4.) ; 

20-26. Industrial Health Conf., 12th 
natl., St. Louis, Mo. (E. C. Holmblad, 
Industrial Medical Assoc., 28 E. Jackson 
Blvd., Chicago 4, Ill.) 

22-24. National Acad. of Sciences, an- 
nual, Washington, D.C. (H. L. Dryden, 
NAS, 2!01 Constitution Ave., NW, Wash- 
ington 25.) ~ 

23-25. Chemistry and Biology of Muco- 
polysaccharides, Ciba Foundation Symp. 
(by invitation only), London, England. 
(G. E. W. Wolstenholme, 41 Portland PI., 
London, W.1.) 

23-25. Solid State Devices in Electric 
Circuits, symp., New York, N.Y. (J. Gries- 
mann, Microwave Research Inst., 55 
Johnson St., Brooklyn 1, N.Y.) 

23-26. American Industrial Hygiene 
Assoc., annual, St. Louis, Mo. (G. D. 
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Clayton, AIHA, 14125 Prevost, Detroit 
27, Mich.) 

23-27. Separation. of Isotopes, collo- 
quium of IUPAP, Amsterdam, Nether- 
lands. (J. Kistemaker, Laboratorium voor 
Massaspectrografie, Hoogfe Kadijk 202, 
Amsterdam C.) 

24-25. Industrial Research Conf., Chi- 
cago, Ill. (C. E. Barthel, Armour Research 
Foundation, Illinois Inst. of Technology, 
10 W. 35 St., Chicago 16.) 

24-25. Recent Advances in the Study 
of Venereal Disease, 8th annual symp., 
Washington, D.C. (W. J. Brown, Pro- 
gram Committee Chairman, Communi- 
cable Disease Center, Atlanta, Ga.) 

24-26. Purity Control by Thermal 
Analysis, IUPAC, Amsterdam, Nether- 
lands. (W. M. Smit, Central Inst. for 
Physico-Chemical Constants, Biltstraat 
172, Utrecht, Netherlands. ) 

24-26. Sanitary Engineering Conf. on 
Solids Handling and Anaerobic Digestion, 
New York, N.Y. (W. W. Eckenfelder, Jr., 
Civil Engineering Dept., Manhattan Col- 
lege, New York 71.) 

24-27. Plant Quality, 2nd _ internatl. 
colloquium, Paris, France. (L. Genevois, 
Faculté des Sciences, Université de Bor- 
deaux, 20, Cours Pasteur, Bordeaux, 
France. ) 

25-26. Institute of Environmental En- 
gineers, Ist annual tech. conf., Chicago, 
Ill. (G. D. Wilkinson, IEE, 9 Spring St., 
Princeton, N.J.) 


25-26. Midwest Benthological Soc., an- 
nual, Urbana, Ill. (A. Lopinot, 205 W. 
Osie, Gillespie, Ill.) 

25-27. American Physical Soc., Wash- 
ington, D.C. (K. K. Darrow, APS, Co- 
lumbia Univ., New York 27.) 

25-29. Pan American Cancer Cytology 
Cong., Miami, Fla. (J. E. Ayre, New York 
Univ., New York, N.Y.) 

26-27. Alabama Acad. of Science, an- 
nual, Jacksonville. (H. A. McCullough, 
Dept. of Biology, Howard College, Bir- 
mingham, Ala.) 

26-27. American Assoc. of University 
Professors, annual, New York, N.Y. (R. 
F. Fuchs, AAUP, 1785 Massachusetts 
Ave., NW, Washington 6.) 

26-27. Iowa Acad. of Science, annual, 
Cedar Falls. (J. L. Laffoon, Dept. of Zool- 
ogy and Entomology, Iowa State College, 
Ames. ) 

26-27. Kentucky Acad. of Science, 
Mammoth Cave. (G. Levey, Berea Col- 
lege, Berea, Ky.) 

26-27. Mississippi Acad. of Sciences, 
annual, Columbus. (C. Q. Sheely, State 
College, Miss. ) 

26-27. Montana Academy of Sciences, 
17th annual, Billings. (L. H. Harvey, 
Montana State Univ., Missoula.) 

26-27. South Dakota Acad. of Science, 
annual, Sioux Falls, $.D. (J. M. Winter, 
Botany Dept., Univ. of South Dakota, 
Vermillion. ) 

26-27. West Virginia Acad. of Science, 
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the disposable culture plate sealed in a sterile bag 


for routine bacteriology 


Blood Agar MacConkey Agar 
Chocolate Agar SS Agar 
E.M.B. Agar Bismuth Sulfite Ager 


PRE-MEDS are optically clear, scratch-free Petri 
dishes containing ready-to-streak culture media. 
For maximum shelf life, each PRE-MED is sealed 
in a sterile polyethylene bag to preserve moisture 
and prevent air contamination. (Bag may be 
resealed for prolonged incubation.) 





for routine mycology 


Sabouraud Dextrose Agar 
Mycosel Agar 
Littman Oxgall Agar 


With PRE-MED, even perishable specimens 
become routine to handle. Simply open a bag, 
streak the plate, incubate—and after reading, 
destroy. Enjoy PRE-MED advantages now. In units 
of 3 plates of any one medium (minimum order) 
—50¢ per plate. r cost in quantity. 
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How do your 
Special skills 
Fit into the 


AIRCRAFT 
NUCLEAR 
PROPULSION 


Picture at 
General Electric 


Many physicists and mathemati- 
cians who recognize the excep- 
tional promise of a career in Gen- 
eral Electric’s fast-growing Air- 
craft Nuclear Propulsion Depart- 
ment have asked if their skills can 
be used in this significant project. 


If you are qualified to work on: 


Thermodynamic and 
Air Cycle Analysis 
Reactor Analysis 
Shield Physics 
Nuclear Instrumentation 
Applied Mathematics 
Digital and Analog Computer 
Theoretical Physics 
you can move now into major as- 
signments in the development of 
nuclear propulsion systems for 
aircraft. 


You do not need previous nu- 
clear experience. Through Gen- 
eral Electric’s full-tuition-refund 
plan for advanced university 
courses and in-plant training con- 
ducted by experts, you'll acquire 
the necessary nucleonics knowl- 
edge. 


The field itself assures you a re- 
warding future, but, more than 
that, the physicist or mathemati- 
cian who likes to work in a top- 
level scientific atmosphere will 
appreciate General Electric’s en- 
couragement of creative thinking, 
its recognition of accomplishment. 


Comprehensive benefit program. 
Periodic merit reviews. 
Excellent starting salaries. 
Relocation expenses paid. 


Openings in Cincinnati, Ohio 
and Idaho Falls. Idaho. 


Write in confidence, stating sal- 
ary requirements, to location you 
prefer: 


Mr. L. A. Munther 
P. 0. Box 535 
Idaho Falls, Idaho 
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annual, Keyser. (M. Ward, Glenville 
State College, Glenville, W. Va.) 

26-28. Cooper Ornithological Soc., an- 
nual, Los Angeles, Calif. (J. Davis, Hast- 
ings Reservation, Jamesburg Route, Car- 
mel Valley, Calif.) 

27-2. Scientific Apparatus Makers As- 
soc., 39th annual, White Sulphur Springs, 
W. Va. (SAMA, 20 N. Wacker Dr., Chi- 
cago 6, Ill.) 

28. American Soc. of Hospital Pharma- 
cists, New York, N.Y. (Mrs. 
Francke, 1812 Norway Rd., Ann Arbor, 
Mich. ) 

28-30. American Assoc. of Colleges of 
Pharmacy, annual, New York, N.Y. (G. 
L. Webster, Univ. of Illinois College of 
Pharmacy, 808 S. Wood St., Chicago 12.) 

28-2. Southwestern and Rocky Moun- 
tain Division-AAAS, annual, Tucson, 
Ariz. (F. E. E. Germann, 1800 Sunset 
Blvd., Boulder, Colo. ) 

28-3. American Pharmaceutical Assoc., 
annual, New York, N.Y. (R. P. Fischelis, 
APA, 2215 Constitution Ave., NW, Wash- 
ington 7.) 

28-3. Soc. of American Bacteriologists, 
annual, Detroit, Mich. (J. H. Bailey, 
Sterling-Winthrop Research Inst., Rens- 
selaer, N.Y.) 

29-30. National Assoc. of Boards of 
Pharmacy, annual, New York, N.Y. (P. 
H. Costello, NABP, 77 W. Washington 
St., Chicago 2, Ill.) 

29-1. American Assoc. of Spectrogra- 
phers, 8th annual, Chicago, Ill. (T. H. 
Zink, H. Cohn & Sons, 4528 W. Division 
St., Chicago 51.) 

29-1. American Geophysical Union, 
38th annual, Washington, D.C. (W. E. 
Smith, AGU, 1515 Massachusetts Ave., 
NW, Washington 5.) 

29-1. American Oil Chemists’ Soc., 
48th annual, New Orleans, La. (R. T. 
O’Connor, Southern Regional Research 
Laboratory, New Orleans.) 

29-2. Flight Test Instrumentation 
Symp., 3rd annual, Los Angeles, Calif. 
(E. Spencer, Los Angeles Section, Instru- 
ment Soc. of America, 5225 Wilshire Blvd., 
Los Angeles 36.) 

29-2. International Acad. of Proctology, 
9th annual, New York, N.Y. (A. J. Can- 
tor, IAP, 147-41 Sanford Ave., Flushing 
ee Page A 

29-4. Irrigation and Drainage, 3rd in- 
ternatl. cong., San Francisco, Calif. (W. 
E. Blomgren, 260 Leetsdale Dr., Denver 
22, Colo.) 

30-1. Metal Powder Assoc., 13th an- 
nual, Chicago, Ill. (MPA, 130 W. 42 St., 
New York 36. ) 


May 


1-2. Image Formation and Measure- 
ment with Electronic Techniques, symp., 
Boston, Mass. (F. Brech, 26 Farwell .St., 
Newtonville, Mass. ) 

1-3. Electronic Components Conf., Chi- 
cago, Ill. (R. M. Soria, 1830 S. 54 Ave., 
Chicago 50.) 

1-3. Society for Experimental Stress 
Analysis, spring, Boston, Mass. (W. M. 
Murray, SESA, P.O. Box 168, Cambridge 
39, Mass.) 

2-4. American Philosophical Assoc., an- 
nual, Chicago, Ill. (W. H. Hay, Bascom 
Hall, Univ. of Wisconsin, Madison 6.) 
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ADVANCES IN EXPERIMENTAL 


CARIES RESEARCH 
AAAS SYMPOSIUM VOLUME 
June 1955 
246 pp., 6” x 9”, 49 illus., index, clothbound 


Price $6.75; cash order price for 
AAAS members $5.75 


“ . . This is a real contribution 
to dental science. It is the most 
comprehensive review of animal ex- 
perimentation on caries ever at- 
tempted. The format and reproduc- 
tion of illustrations are excellent. 


“This compilation of research find- 
ings should have wide circulation 
and should be a storehouse of infor- 
mation for all those who are inves- 
tigating the problem of dental 
caries. It should serve to clarify the 
thinking and prevent useless dupli- 
cation in future studies... .” 


Russell W. Bunting, School of 
Dentistry, University of Michigan. 


AAAS, 1515 Mass. Ave., NW, 
Washington 5, D.C. 
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INDUSTRIAL APPLICATIONS 
OF RADIOISOTOPES 
WITH THE 
TRI-CARB SPECTROMETER 


Tracer Research involving industrial organic 
compounds — oil and gasoline, solvents, phar- 


Real. leeti 
nad 





Ground Water Studies—large scale water 
distribution problems, such as pollution and 
waste disposal. 


Large Scale Tagging of plant operation with 
safety and economy of radioactive materials. 





Tri-Carb Liquid Scintillation Counting 
has opened many new possibilities for 
industrial applications of radioisotopes 
by making low level counting of soft 
beta emitters a simple routine proce- 
dure. Consider the following facts to 
see how this method might be applied 
to your own work. 

Every single organic compound can 
be uniquely identified with the radio- 
active isotopes of hydrogen and carbon. 
These isotopes ... Tritium and Carbon- 
14... are readily available and simple 
to use. They emit very soft beta radi- 
ation which cannot penetrate even a 
thin glass container. Other common 
soft beta emitters that are now being 
successfully used in industrial applica- 
tions are Sulphur-35 and Calcium-45. 

Although the Tri-Carb Liquid Scintil- 
lation Spectrometer is sensitive enough 
to be used for natural radiocarbon dat- 
ing of preserved organic materials that 
are over 40,000 years old, it is still 
simple enough to be used for counting 
hundreds of ordinary samples per day. 
Obviously the possibilities for practical 
industrial applications of radioactive 
tracers are greatly enhanced now that 
measuring equipment with this inher- 
ent sensitivity is available for routine 
use. Costs, safety, etc., cease to be 
limiting factors, and even the labeling 
of consumer products becomes a prac- 
tical consideration. 

For additional general information re- 
quest Bulletin 314, For spe- 
cific information on your 
requirements, provide appli- 
cation details. 
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2-4. Animal Disease and Human Health 
Conf., New York, N.Y. (Mrs. E. T. Miner, 
New York Acad. of Sciences, 2 E. 63 St., 
New York 21.) 

2-4. Illinois State Acad. of Science, an- 
nual, Normal. (R. A. Evers, Illinois Nat- 
ural History Survey, Urbana.) 

2-4, Kansas Acad. of Science, annual, 
Manhattan. (C. T. Rogerson, Dept. of 
Botany, Kansas State College, Manhat- 
tan.) 

2-4. Midwestern Psychological Assoc., 
annual, Chicago, Ill. (D. W. Fiske, Dept. 
of Psychology, Univ. of Chicago, Chicago 
37.) 

2-5. Society for American Archaeology, 
annual, Madison, Wisc. (D. A. Baerreis, 
Dept. of Sociology and Anthropology, 
Univ. of Wisconsin, Madison 6.) 

3. Engineers and Architects Conf., 4th 
annual, Columbus, Ohio. (G. B. Carson, 
College of Engineering, Ohio State Univ., 
Columbus 10.) 

3-4, Minnesota Acad. of Science, Roch- 
ester. (B. O. Krogstad, Univ. of Minne- 
sota, Duluth 5B.) 

3-4. North Carolina Acad. of Science, 
annual, Winston-Salem. (J. A. Yarbrough, 
Meredith College, Raleigh, N.C.) 

3-4. North Dakota Acad. of Science, 
annual, Grand Forks. (B. G. Gustafson, 
Chemistry Dept., Univ. of North Dakota, 
Grand Forks.) 

3-9. Food Additives, 3rd symposium, 
Como, Italy. (International Bureau of 
Analytical Chemistry of Human and Ani- 
mal Food, 18, avenue de Villars, Paris 73, 
France. ) 

4-5. American Psychosomatic Soc., 14th 
annual, Atlantic City, N.J. (I. A. Mirsky, 
APS, 551 Madison Ave., New York 22.) 

4-5. Population Assoc. of America, an- 
nual, Philadelphia, Pa. (D. O. Price, Inst. 
for Research in Social Science, Univ. of 
North Carolina, Chapel Hill.) 

5-9. American Ceramic Soc., 59th an- 
nual, Dallas, Tex. (C. S. Pearce, ACS, 
4055 N. High St., Columbus 14, Ohio.) 

5-10. International Cong. of Otolaryn- 
gology, 6th, Washington, D.C. (P. H. 
Holinger, 700 N. Michigan Ave., Chicago 
11, Ill.) 

7. International Hydrographic Conf., 
7th, Monte Carlo, Monaco. (International 
Hydrographic Bureau, Quai des Etats- 
Unis, Monte Carlo.) 

7-24. World Health Assembly, 10th Ge- 
neva, Switzerland. (World Health Organ- 
ization, Palais des Nations, Geneva.) 

8-9. European Federation of Chemical 
Engineering, 12th, Amsterdam, Nether- 
lands. (Federation, Frankfurt/Main, 7, 
Germany. ) 

8-11. American Astronomical Soc., 
Cambridge, Mass. (J. A. Hynek, Smith- 
sonian Astrophysical Observatory, 60 
Garden St., Cambridge 38.) 

8-11. American Helicopter Soc., 13th 
annual, Washington, D.C. (H. M. Louns- 
bury, AHS, 2 E. 64 St., New York 21.) 

9. Dietary Essential Fatty Acids, Assoc. 
of Vitamin Chemists, Chicago, Ill. (M. 
Freed, Dawe’s Laboratories, Inc., 4800 S. 
Richmond St., Chicago 32.) 

9-10. Microwave Ferrites and Related 
Devices and Their Applications, New 
York, N.Y. (S. Weisbaum, Bell Telephone 
Laboratories, Murray Hill, N.J.) 

9-10. Operations Research Soc. of 
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America, 5th annual, Philadelphia, Pa. 
(M. L. Ernst, P.O. Box 2176, Potomac 
Sta., Alexandria, Va.) 

9-11. Virginia Acad. of Science, Old 
Point Comfort. (F. F. Smith, Box 1420, 
Richmond, Va.) 

9-12. American Psychoanalytic Assoc., 
Chicago, Ill. (J. N. McVeigh, APA, 36 
W. 44 St., New York 36.) 

10-11. Indiana Acad. of Science, Tur- 
key Run State Park, Ind. (H. Crull, Dept. 
of Mathematics, Butler Univ., Indian- 
apolis 7.) 

12-13. International Soc. of Broncho- 
esophagology, cong., Philadelphia, Pa. (C. 
L. Jackson, 1901 Walnut St., Philadelphia 
3 


12-16. Electrochemical Soc., Washing- 
ton, D.C. (H. B. Linford, 216 W. 102 St., 
New York 25.) 

12-16. Institute of Food Technologists, 
annual, Pittsburgh, Pa. (C. S. Lawrence, 
IFT, 176 W. Adams St., Chicago 3, Il.) 

13-15. Radiation Research Soc., an- 
nual, Rochester, N.Y. (A. Adelmann, 
Nuclear Science and Engineering Corp., 
P.O. Box 10901, Pittsburgh 36, Pa.) 

13-15. Recent Developments in Re- 
search Methods and _ Instrumentation, 
symp., Bethesda, Md. (J. A. Shannon, 
National Institutes of Health, Bethesda. ) 

13-15. Structure of Electrolytic Solu- 
tions, NSF symp., Washington, D.C. (H. 
B. Linford, Electrochemical Soc., 216 W. 
102 St., New York 25.) 

13-16. Semiconductor Symposium, 5th 
annual, Washington, D.C. (H. M. Pol- 


lack, Semiconductor Div., RCA, 415 S. 5 
St., Harrison, N.J.) 

13-17. American Psychiatric Assoc. an- 
nual, Chicago, Ill. (D. Blain, APA, 1785 
Massachusetts Ave., NW, Washington 6.) 

14-16. International Soc. of Audiology, 
cong., St. Louis, Mo. (S. R. Silverman, 
818 S. Kingshighway, St. Louis 10.) 

15-16. Space Age Symposium, Southern 
Research Inst., Birmingham, Ala. (R. D. 
Osgood, Jr., Southern Research Inst., 917 
S. 20 St., Birmingham 5.) 

16-18. Engineering Industries Exposi- 
tion, New York, N.Y. (H. Becher, New 
York State Soc. of Professional Engineers, 
1941 Grand Central Terminal Bldg., New 
York 17.) 

17. Maryland Acad. of Sciences, annual, 
Baltimore, Md. (T. King, Maryland Acad. 
of Sciences, Enoch Pratt Free Library 
Bldg., Baltimore 1.) 

17-19. American Inst. of Industrial En- 
gineers, 8th annual, New York, N.Y. (J. 
L. Southern, AIIE, 145 N. High St., 
Room 303, Columbus 15, Ohio.) 

19-23. American Assoc. of Cereal 
Chemists, annual, San, Francisco, Calif. 
(C. L. Brooke, Merck & Co., Inc., Rah- 
way, N.J.) 

19-24. National Conf. on Social Wel- 
fare, annual, Philadelphia, Pa. (F. 
Schmidt, NCSW, 22 W. Gay St., Colum- 
bus 15, Ohio.) 

20-21. Society of American Military 
Engineers, annual, Washington, D.C. (Na- 
tional Headquarters, SAME, 808 Mills 
Bldg., Washington 6.) 





_ dependable NALGON: 


available in all sizes from 14” ID 
through 2” ID to meet today’s 
plant and laboratory needs. 
Economical, too! 


for instance, the 14” ID with ;” 
wall sells for less than 15c per foot. 


Nalgon has: 
heat resistance 
high chemical resistance 


excellent dimensional stability 
resistance to age discoloration 


I VALGE C0. Ine. 


water-white transparency 
complete neutrality 
absolute safety 


ASK YOUR DEALER FOR 
OUR NEW CATALOG E956 


ROCHESTER 2, NEW YORK 








20-22. International Voice Conf., Chi- 
cago, Ill. (H. Von Leden, 30 N. Michigan 
Ave., Chicago 2.) 

20-24. Mass Spectrometry, New York, 
N.Y. (R. A. Friedel, U.S. Bureau of 
Mines, 4800 Forbes St., Pittsburgh 13, 
Pax} 

20-25. International Conf. of Epizoot- 
ics, annual, Paris, France. (12, rue de 
Prony, Paris 17°.) 

20-31. International Federation of Ag- 
ricultural Producers, 9th general assembly, 
Lafayette, Ind. (IFAP, 712 Jackson Pl., 
NW, Washington, D.C.) 

22-24. American Inst. of Chemists, an- 
nual, Akron, Ohio. (L. Van Doren, AIC, 
60 E. 42 St., New York 17.) 

22-24. American Soc. for Quality Con- 
trol, annual, Detroit, Mich. (L. S. Eichel- 
berger, A. O. Smith Corp., Milwaukee 1, 
Wisc. ) 

22-25. International Scientific Radio 
Union, national spring mtg., Washington, 
D.C. (J. P. Hagen, U.S.A. National Com- 
mittee URSI, National Acad. of Sciences, 
2101 Constitution Ave., NW, Washington 
25.) 

23-25. Acoustical Soc. of America, New 
York, N.Y. (W. Waterfall, ASA, 57 E. 55 
St., New York 22.) 

25-26. International Cong. for the 
Study of the Bronchi, Lisbon, Portugal. 
(F. Lopo de Carvalho, 138 rua de Jun- 
queira, Lisbon.) 

25-28. International Cong. of Acu- 
puncture, 9th, Vienna, Austria. (Austrian 
Assoc. for Acupuncture, 57 Schwender- 
strasse, Vienna. ) 

26-30. Special Libraries Assoc., annual, 
Boston, Mass. (Miss M. E. Lucius, SLA, 
31 E. 10 St., New York 3.) 

29-2, American College of Chest Physi- 
cians, annual, New York, N.Y. (M. Korn- 
feld, ACCP, 112 E. Chestnut St., Chicago 
1d, Hi) 

30-31. Rheology of Elastomers, conf., 
Welwyn Garden City, Herts., England. 
(N. Wookey, British Soc. of Rheology, 52, 
Tavistock Rd., Edgware, Middlesex, Eng- 
land.) 

30-1. Endocrine Soc., 39th annual, New 
York, N.Y. (H. H. Turner, 1200 N. 
Walker St., Oklahoma City 3, Okla.) 

31-2, Society for Applied Anthropol- 
ogy, annual, East Lansing, Mich. (W. F. 
Whyte, New York State School of Indus- 
trial and Labor Relations, Cornell Univ., 
Ithaca, N.Y.) 


June 


1-2. American Diabetes Assoc., 17th 
annual, New York, N.Y. (ADA, 1 E. 45 
St., New York 17.) 

1-2. Soc. for Investigative Dermatology, 
annual, New York, N.Y. (H. Beerman, 
255 S. 17 St., Philadelphia 3, Pa.) 

2-6. Air Pollution Control Assoc., gol- 
den anniversary, St. Louis, Mo. Jointly 
with American Meteorological  Soc., 
American Soc. of Heating and Air Con- 
ditioning Engineers, American Inst. of 
Chemical Engineers, and American Soc. 
of Mechanical Engineers. (H. C. Ballman, 
APCA, 4400 Fifth Ave., Pittsburgh 13, 
Pa.) 

2-7. Society of Automotive Engineers, 
summer, Atlantic City, N.J. (Meetings 
Div., SAE, 29 W. 39 St., New York 18.) 

2-8. International Cong. of Photobiol- 
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ogy, 2nd, Turin, Italy. (G. Matli, Istituto 
di Fisica dell’Universita di Torino, Via 
Pietro Giuria 1, Corso Massimo d’Azeglio 
46, Turin.) 

3-5. American Soc. of Refrigerating En- 
gineers, Miami Beach, Fla. (R. C. Cross, 
ASRE, 234 Fifth Ave., New York 1.) 

3-5. Chemical Inst. of Canada, 40th 
annual, Vancouver, B.C. (CIC, 18 Rideau 
St., Ottawa 2, Ont.) 

3-7. American Medical Assoc., annual, 
New York, N.Y. (G. F. Lull, AMA, 535 
N. Dearborn St., Chicago 10, IIl.) 

3-7. American Soc. of Civil Engineers, 
Buffalo, N.Y. (W. H. Wisely, ASCE, 33 
W. 39 St., New York 18.) 

3-7. Hospital Cong., 10th international, 


Lisbon, Portugal. (J. E. Stone, 10 Old 
Jewry, London, E.C.2, England.) 

4-9. Blood Circulation, international 
symp., London, England. (D. G. James, 
c/o 11 Chandos St., London, W.1.) 

5-7. Therapeutics, 5th international 
cong., Utrecht, Netherlands. (F. A. Nele- 
mens, Bureau Provisoire, Vondellaan 6, 
Utrecht. ) 

6-7. Production Techniques, Ist natl. 
symp., IRE, Washington, D.C. (A. A. 
Lawson, Melpar, Inc., 3000 Arlington 
Blvd., Falls Church, Va.) 

6-8. National Soc. of Professional En- 
gineers, Dallas, Tex. (P. H. Robbins, 
NSPE, 2029 K St., NW, Washington 6.) 

8-11. American Planning and Civic 
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“SOUND 
CLEANING’ 


with the 


GLENNITE ULTRASONIC CLEANER 


The GLENNITE Cleaner is a portable, ultrasonic instrument 
designed for industrial and hospital cleaning of small objects, 
quickly, easily, and economically. 


Cleansing action is achieved by cavitation produced by high 
frequency sound waves in liquid. The ultrasonic vibrations 
will easily clean areas normally left untouched by ordinary 
cleaning methods. Mild detergent in the GLENNITE will clean 
more effectively and in less time. It is also possible to use the 
GLENNITE for the agitation of liquids and for experimental 





SPECIFICATIONS 











MEDICAL AND BIOLOGICAL 
FIELD 


The GLENNITE Cleaner’ will 
clean, in as little as five seconds, 
microscope slides, syringes, hypo- 
dermic needles, blood pipettes, 
surgical instruments . . . virtu- 
ally any small instrument that 
is stained, clogged or disopera- 
tive due to previous use. 


INDUSTRIAL FIELD 


Small precision parts of metal 
glass and ceramic such as elec- 
tromechanical instruments, watch 
parts, small diameter tubing and 
countless other items can be 
cleaned within seconds. 





Tank Capacity 2 pints 





Power Source 110 Volts 





Tank Volume 78 cubic inches 
Tank Dimensions |73@” x 22” x 234” __ 
Frequency 40 KC approximately | 




















Power Input 


‘ 100 Watts 
Automatic Timer 


Up to 55 minutes 

















Cleaning Fluid Regular detergent 














\ STANDARD SCIENTIFIC 
Supply Corp. NEW YORK 3, NY 





Cat. No.—83425 GLENNITE CLEANER, for use with 110 Volts, 60 cycles... ea $485.00 
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Assoc., annual, Little Rock, Ark. (Miss H. 
James, APCA, 901 Union Trust Bldg., 
Washington 5.) 

9-12. American Inst. of Chemical En- 
gineers, Seattle, Wash. (F. J. Van Ant- 
werpen, AIChE, 25 W. 45 St., New York 
36.) 

9-13. American Rocket Soc., semian- 
nual, San Francisco, Calif. (J. J. Harford, 
ARS, 500 Fifth Ave., New York 36.) 

9-13. American Soc. of Mechanical En- 
gineers, semiannual, San Francisco, Calif. 
(C. E. Davies, ASME, 29 W. 39 St., New 
York 18.) 

10-12. American Nuclear Soc., 3rd an- 
nual, Pittsburgh, Pa. (W. W. Grigorieff, 
ANS, P.O. Box 963, Oak Ridge, Tenn.) 

10-12. Canadian Soc. of Microbiolo- 
gists, annual, London, Ont., Canada. (J. 
A. Carpenter, Dept. of Bacteriology, On- 
tario Agricultural College, Guelph.) 

10-14, Molecular Structure and Spec- 
troscopy Symp., Columbus, Ohio. H. H. 
Nielsen, Dept. of Physics and Astronomy, 
Ohio State Univ., Columbus 10.) 

10-14, Technical Writers’ Institute, 5th 
annual, Troy, N. Y. (J. R. Gould, TWI, 
Rensselaer Polytechnic Inst., Troy.) 

11-13. American Meteorological Soc., 
Monterey, Calif. (K. C. Spengler, AMS, 
3 Joy St., Boston 8, Mass.) 

11-15. Ionization Phenomena in Gases, 
3rd internatl. conf., Venice, Italy. (U. 
Facchini, Laboratori CISE, Via Procaccini 
1, Milan, Italy.) 

12-15. Colloquium of College Physi- 
cists, 19th annual, lowa City, Iowa. (J. A. 
Van Allen, Dept. of Physics, State Univ. 
of Iowa, Iowa City.) 

16-20. American Soc. of Mammalogists, 
annual, Lawrence, Kansas. (B. P. Glass, 
Dept. of Zoology, Oklahoma A.&M. Col- 
lege, Stillwater. ) 

16-21. American Soc. for Testing Ma- 
terials, Atlantic City, N.J. (R. J. Painter, 
ASTM, 1916 Race St., Philadelphia 3, 
Pa.) 

17-19. Astronomical Soc. of the Pacific, 
annual, Flagstaff, Ariz. (S. Einarsson, 
Univ. of California, Berkeley 4.) 

17-19. Health Physics Soc., 3rd annual, 
Pittsburgh, Pa. (H. W. Patterson, Radia- 
tion Lab., Univ. of California, Berkeley 
4.) 

17-20. Carbon Conf., 3rd, Buffalo, N.Y. 
(Carbon Conf., Univ. of Buffalo, Buffalo 
14.) 

17-20. Institute of Aeronautical Sci- 
ences, natl. summer, Los Angeles, Calif. 
(S. P. Johnston, IAS, 2 E. 64 St., New 
York 21.) 

17-21. American Soc. for Engineering 
Education, annual, Ithaca, N.Y. (W. L. 
Collins, Univ. of Illinois, Urbana.) 

17-21. Canadian Medical Assoc., 90th 


annual, Edmonton, Alberta, Canada. 
(CMA, 244 George St., Toronto, Ont., 
Canada. ) 


17-22. Coordination of Galactic Re- 
search, internatl. symp., Stockholm, Swe- 
den. (P. T. Oosterhoff, University Ob- 
servatory, Leiden, Netherlands. ) 

17-22. Internal Combustion Engine 
Cong., 4th internatl., Zurich, Switzerland. 
(C. C. M. Logan, British National Com- 
mittee, 6 Grafton St., London, W.1.) 

19-21. Association for Computing Ma- 
chinery, annual, Houston, Tex. (J. Mosh- 
man, ACM, 2 E. 63 St., New York 21.) 
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= "THE VERSATILE DESICCANT” Single and Double 


s; | | For All Drying Operations ||) wRROR-MONOCHROMATORS 


New 
Institution-Industry  Laboratory-Plant 


an- 
cafe Efficient — Dries all organic liquids instantly in liquid or vapor 
) , phase. Gases retain only 0.005 mg. H2O per liter. 
le Versatile — An all-purpose desiccant. 

(J. Non-Wetting — Does not become wet on saturation, nor crystal- 
One lize to walls of tubes, towers, or desiccators. 


Neutral —Dries without reacting with either acid or alkaline 
pec- materials. 





_#H. Inert — Except toward water. Does not decompose, polymerize, 
my or catalyze organic substances by contact. Insoluble in organic 
‘ liquids. 
5th Regenerative — Repeatedly after any normal use, by dehy- 
WI dration at 200 to 225 C. 
i Economical — Lowest priced high grade desiccant. Available in : = 
- quantity for industrial processes. with exchangeable prisms for the 
"> e . . e 
MS, REFERENCES visible, ultraviolet, infrared from 
(1) Ind. & Eng. Chem. 25-653 (June, oo eggs ° 
(2) Ind, & Eng. Chem. 25-1112 (Oct., 1933) 200 millimicrons to 20 microns 
ases, (3) Natoeel — x4 Standards Journal of Research 12-241 (Feb., 
(U. Granule Sizes: 2, 4, 6, 8, 10-20, and minus 20 mesh. Write for Bulletin +980 to 
ccini 


Write for literature and quotations 


"A. W. A. Hammond Drierite Co. PHOTOVOLT CORP. 
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ELECTROPHOTOMETER 


sate 
colorimetric 
determinations 


¢ COMPACT 
¢ PRECISE 
¢ SELF CONTAINED 


Biochemical determinations, chemi- 
cal analyses and physical tests are 
simple as A-B-C with the Fisher 
Electrophotometer. Accurate colori- 
metric analysis is quick and easy 
wherever solution color varies in a 
definite manner with the concentra- 
tion of a constituent. Use it any- 
where; line voltage fluctuations won’t 
interfere. 


A ae manual of typical meth- 
ods, and other useful data, is fur- 
nished with the Electrophotometer. 


Me Pusher 
{LECTROPHOTOMETER 


| Write 
for details 


This 8-page booklet con- 
tains full data on the prin- 
ciples and operation of the 
Electrophotometer. 


Samus teerevaen tow 
vonwmarene Mmeuvens 





139 FISHER BLDG., PITTSBURGH 19, PA. 


FISHER 
SCIENTIFIC 


Boston Buffalo Chicago Charleston, W. Va; 
Cleveland Detroit New York Philadelphia 
Pittsburgh St.Louis Washington Montreal + Toronto 


America's Largest Manufacturer- Distributor of 
laboratory Appliances and Reagent Chemicals 


B-19a 
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EQUIPMENT NEWS 


The information reported here is ob- 
tained from manufacturers and from 
other sources considered to be reliable. 
Science does not assume responsibility 
for the accuracy of the information. All 
inquiries concerning items listed should 
be addressed to Science, Room 740, 11 
W. 42 St., New York 36, N.Y. Include 


the name(s) of the manufacturer(s) and 


the department number(s). 


SERIAL MARKER photographically as- 
signs a 4- or 5-digit number to a light- 
sensitive emulsion. In the darkroom, be- 
fore development, the film or plate is 
held against a Lucite window through 
which a number is projected by pressing 
a switch. The number is advanced by 
pressing a second button. Resetting may 
be accomplished by rotating a knob. 
(Spex Industries, Inc., Dept. $189) 


M RADIOACTIVE MESCALINE [2-(3,4,5  tri- 
methoxypheny] ) ethylamine-1-C" sulfate] 
is available in research quantities with a 
specific activity of about 4 uc/mg for 
research concerning mental illness and 
nervous disorders. (Beta Laboratories 
Inc., Dept. S192) 


™cGLAss—its manufacture, applications, 
and history—is the subject of a 64-page 
booklet entitled This Is Glass. (Corning 
Glass Works, Dept. S198) 


™ PIPETTE DRYER handles pipettes up to 
375 mm in length and accommodates 
standard pipette washer racks up to 6 in. 
in diameter. The dryer is made of an 
anodized aluminum cylinder; it has a 
300-watt heater and is suitable for oper- 
ation on a-c or d-c power. (Chicago Sur- 
gical and Electrical Co., Dept. $197) 


™ CHILLING MACHINE permits control of 
temperatures from 25°F to — 135°F. The 
chamber has a capacity of 2 ft’. Thermal 
capacity is approximately 400 Btu/hr at 
— 120°F. (Cincinnati Sub-Zero Products, 
Dept. S199) 


™ MICROWAVE GENERATORS and _ sources 
cover frequencies from 18,000 to 50,000 
Mcy/sec. The interchangeable tuning 
units require no further adjustment after 
plug-in to the basic unit. Self-contained 
instruments provide continuous-wave or 
modulated signals of known frequency. 
(Polarad Electronics Corp., Dept. S200) 


STIME-SIGNAL RECEIVER is specifically 
designed to receive radio transmissions 
from National Bureau of Standards sta- 
tions WWV or WWVH. It uses crystal 
control for fixed frequency selection. Less 
than 2 uv of signal is required to pro- 
duce a signal-to-noise ratio of 10 db on 
all operating frequencies. (Specific Prod- 
ucts, Dept. S209) 


®vacuuM GLAND for laboratory appa- 
ratus is available in four standard tapers, 
24/40, 29/42, 34/45 and 45/50, for 
either 6 or 10-mm shafts or tubing. Said 
to be vacuum-tight to 5x 10-° mm-Hg 
and usable at temperatures up to 200°C, 
the gland features O-ring seals and a 
Teflon body. (Arthur F. Smith Co., 
Dept. S205) 


™@ DIAPHRAGM FEEDER for removing con- 
centrated chemicals directly from ship- 
ping containers permits handling minute 
amounts of most corrosive chemicals. 
Pumping rates, from 0.8 to 8.0 gal/24- 
hr period, can be adjusted by varying 
the stroke length and the stroking fre- 
quencies. (Proportioneers, Inc., Dept. 
$213) 


ELECTRON PARAMAGNETIC RESONANCE 
SPECTROMETER is capable of inducing 
and observing electron paramagnetic 
resonance in substances possessing a re- 
sultant electronic magnetic moment. In 
the case of an unpaired electron, a strong 
magnetic field applies a torque to the 
axis of the resultant magnetic moment. 
The resulting rate of gyroscopic preces- 
sion is characteristic of the particular 
atom and its environment. A variety of 
conditions influencing the resultant elec- 
tron magnetic moment can be studied in 
this way—for example, free radicals, 
sites of radiation-damage, and impuri- 
ties in semiconductors. The laboratory 
spectrometer operates at X-band fre- 
quency (nominally 9.5 kMcy/sec). The 
sample requirement can be defined in 
moles of electron spins and is usually a 
small fraction of 1 cm’. (Varian Asso- 
ciates, Dept. S206) 


™ DIRECT-WRITING OSCILLOGRAPH uses a 
jet of ink directed at the moving chart 
paper as the writing mechanism. A noz- 
zle attached to a galvanometer move- 
ment, fed by a high-pressure membrane 
pump, produces the jet. Since the jet 
does not contribute to the moment of 
inertia of the system, a high resonant 
frequency of about 650 cy/sec is pos- 
sible. Compensation circuits in a pream- 
plifier permit recording to 1000 cy/sec. 
(Elema Aktiebologet, Dept. S202) 


@ TELEVISION CAMERA for closed-circuit 
use measures 17 by 236 by 41% in. Used 
with an F1.9 lens, the camera requires 
10 ft-ca of scene illumination for clear- 
contrast pictures. Photoelectric iris con- 
trol provides accommodation to variation 
of lighting of 100 to 1. The camera re- 
quires 350 w of 115-v, 60-cy/sec power 
(Radio Corporation of America, Dept. 
$212) 


™ TORQUE TRANSDUCERS for the ranges 
0.05 and 0.5 in. lb operate without 
brushes and slip rings and without con- 
tact between the torque shaft and pickup 
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housing. They operate on the variable 
permeance principle. Sensitivity and 
linearity are not affected by shaft speed. 
(Crescent Engineering and Research Co., 
Dept. S214) 


EVENT RECORDER uses electric writing 
to record 78 channels of on-off informa- 
tion. Chart speeds of 2 and 10 in./min 
provide continuous recording for 50 hr 
and 10 hr, respectively. An internal 
power supply furnishes writing voltage 
for the styli. (Brush Electronics Co., 
Dept. $215) 


| DIGITAL COMPARATOR accepts a parallel 
binary signal, compares it with another 
similarly presented signal, and provides 
as output a difference-modulated alter- 
nating signal. If the second signal repre- 
sents feedback, the output may be used 
to initiate control operations. The device 
is transistorized throughout and will 
operate through a range of temperatures 
from —55° to +55°C. Band width is 
limited by carrier frequency. (Norden- 
Ketay Corporation, Dept. $204) 


& BEAT-FREQUENCY AUDIO OSCILLATOR is 
completely transistorized and powered 
by: mercury or penlight-cell batteries. 
Frequency range is 50 cy/sec to 15 kcy/ 
sec with an output of 1 v at 600 ohm. 
Output is constant to 1 db over the entire 
range. Dimensions are 6 by 2 by 3% in. 
(Kay Electric Co., Dept. $210) 


® VACUUM-TUBE VOLTMETER measures d-c 
voltages from 2 mv to 1000 v with 121 
Mohm input resistance. Alternating volt- 
ages can be measured from 50 cy/sec to 
ultrahigh frequencies. Three probes cover 


-the frequency range. As an ohmmeter, 


the instrument is calibrated from 0 to 500 
with eight multiplier ranges from x 1 to 
x 10 Mohm. (Allen B. DuMont Labora- 
tories, Inc., Dept. S226) 


" TIME-GATE COUNTER uses time sampling 
to accomplish conversion of units of 
measurands that are presented to the 
counter as frequency analogs. The sam- 
pling interval is adjustable from 0.1 msec 
to 0.9999 sec in steps of 0.1 msec. The 
counter thus introduces a calibration 
constant so that the measured quantity 
is displayed directly in desired units. A 
counter with gate times up to 9.9999 sec 
is also available. (Dynac Inc., Dept. 
$211) 


® ULTRASONIC GENERATORS provide 500-w 
output at a varied range of frequencies. 
Depending on the model, the generators 
operate at a nominal fixed frequency of 
40 kcy/sec or at any frequency between 
20 kcy and 2Mcy/sec. (Gulton Indus- 
tries, Inc., Dept. S229) 

JosHua STERN 
National Bureau of Standards 
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Biochemicals 
for — 
RESEARC 
in 


The following Schwarz Preparations are available to assist 
and extend studies in metabolic and enzymic functions: 


ADENOSINE PHOSPHATES 


Nuc.eic Acips and MEeTALuic NuCLEATES 


NUCLEOTIDES and NUCLEOSIDES 


PuRINES and PYRIMIDINES 

Sucars and SuGAR PHOSPHATES 

GLUTATHIONE COMPOUNDS 

SULFHYDRYL REAGENTS 

THYMIDINE 

CozyMASE 

L- and p-Amino Acips, Optically Standardized 
RADIOCHEMICALS, Isotopically Labeled with C'*, S* or P* 





These Schwarz fine. chemicals satisfy the exacting requirements of 
products intended for laboratory and biochemical use. 


To assure the user of highest quality and purity, rigid specifica- 

tions in accordance with latest literature are established for each 

product, each lot is carefully analyzed and checked before ship- 

ment, complete records are permanently kept, and an analysis is 
. furnished the user if desired. 


Quantity production resulting from the wide preference and de- 
mand for Schwarz high-quality biochemicals provides ample sup- 
plies at low cost. Write for informative technical bulletins, specifi- 
cations, references to literature and latest complete price list. 


SCHWARZ LABORATORIES, INC. 


Leading Manufacturers of Yeast Biochemic 
and Fine Chemicals 





sLs60 230 WASHINGTON STREET, MOUNT VERNON, NEW YORK 
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CLASSIFIED: 18¢ per word, minimum 
charge $3.60. Use of Box Number 
counts as 10 additional words. 


COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 


DISPLAY: Rates listed below — 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis — provided that satis- 
factory credit is established. 


Single insertion $22.00 per inch 
13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 


Replies to blind ads should be addressed 
as follows: 
Box (give number) 
Science 
1515 Massachusetts Ave., NW 
Washington 5, D.C. 














iil POSITIONS WANTED || 


Bacteriologist-Medical Technician, equivalent 
M.S.; 4 years of teaching; 15 years as bac- 
teriologist and administrative position in clini- 
cal laboratory; publications. Desires teaching in 
college. Box 92, SCIENCE. 3/15 


Biochemist, Ph.D.; seeks position in_ clinical 
chemistry in hospital or medical school. A 
recognized leader in the field, certified by the 
American Board of Clinical Chemists; presently 
employed. Box 96, SCIENCE. 3/15, 22, 29 
Botanist, Plant Physiologist, Ph.D., 1956 grad- 
uate, Canadian. Desires teaching and/or re- 
search position. At present on a omg oer 
research fellowship. Currently available. Box 8 

SCIENCE, 3 


College teaching, biology, general botany, gen- 
eral zoology, conservation, natural history; M.S. 
plus more than 30 graduate credits; many years 
varied research experience. Box 84, aks 

















Geneticist, broad background, enjoys ap 
ideal genetics, general courses, vertebrate _biol- 
ogy; 10 years’ teaching experience; publications. 
Desires new location. Box 97, SCIENCE. Xx 


iii Postrt0Ns OPEN jill 


Assistantships and Fellowships, research and 
teaching in bacteriology. Specialized research in 
virology, general, industrial, pathogenic, soil, 
food and dairy bacteriology. Salary: $1200 to 
$1700 for 9 months; $1800 to $3000 for 12 
months. Write to Department of Bacteriology, 
Oregon State College, Corvallis, me “s 


Bacteriologist, 400-bed hospital, Chicago. $5000- 
$6000; M.A. desirable. Hospital experience es- 
sential. Box 85, SCIENCE. 


Biochemists. Assistant or associate professsors 
(2); September 1957. To teach biochemistry in 
an eastern medical ag ty ample time and fa- 
cilities for research. Ph.D, degree in biochemis- 
try or M.D. required with several years of 
experience or postdoctorate work. One must be 
experienced in radioisotope work preferably with 
degree from Oak Ridge Institute of Nuclear 
Studies. The other should have a strong minor in 
physiology or pharmacology. Salary range 
$6500-$8500. Box 86, SCIENCE, 3/22, 29; 4/5 


Biochemist for 600-bed general hospital. Salary 
dependent upon degree, experience, and qualifi- 
cations. Write Personnel Director, Good Samari- 
tan Hospital, Cincinnati 20, Ohio. 3/15, 22 


General Geology Professorship. The Faculty 
of Science, University of Cairo, announces the 
vacancy of this post and invites nominees to send 
in their applications addressed to the Dean of 
the Faculty of Science, Giza, Egypt, within 1 
month from the date of this advertisement, to- 
gether with lists of their publications. The basic 
salary for the post is from £E 900 to £E 1500 
per annum, according to qualifications and ex- 
perience. Additional allowances are granted for 
expatriation amounting to £E 700 and for high 
cost of living amounting to about £E 100 per 
annum, 

Traveling expenses for the professor appointed 
together with his family, will be paid by the 
University at the beginning and end of con- 
tract. A remuneration of 1 month’s salary is 
granted for every year of service at the end of 
contract period. 

The language of teaching (by foreign pro- 
fessors) is English, x 




















Ii POStr¥ONS OPEN |i 





Iii POStT1ONS OPEN |i 











ENDOCRINOLOGIST 


Ph.D. or equivalent with 
up to 4 years’ experience. 
Will head an Endocrine 
Research group working in 
Adrenal Pharmacology and 
related fields. Duties in- 
clude screening and de- 
velopment of new drugs 
and development of new 
research projects. 


Candidate selected will 
work for major expanding 
suburban pharmaceutical 
manufacturer. 


Our employees know of this 
ad. 


Please send résumé to Box 
95, SCIENCE. Interviews 
will be arranged at your 
convenience. 

















Instructorships and Professorships in astron- 
omy, physics, mathematics, general science, 
physical chemistry, and engineering at prepara- 
tory and college level in Near East. All teach- 
ing in English. Apply Near East College As- 
sociation, 40 Worth Street, New York 13. 





(a) Medical Director; newly created depart- 
ment, major pharmaceutical company; duties 
include directing clinical research; knowledge of 
fluid therapy advantageous, not required; Mid- 
west. (b) Ph.D. in Chemotherapy; training in 
bacteriology, iuycology, allied fields desirable; 
research experience, preferably industrial, ad- 
vantageous; pharmaceutical company; East. 
(c) Clinical Physiologist, preferably one whose 
background has been in respiratory physiology; 
M.D. preferred; Ph.D. eligible; university re- 
search department. (d) Cenler Toxicologist, 
Ph.D.; excellently equipped laboratories for 
scientific criminal investigations. (e) Biochem- 
ist; Ph.D. or M.D., experienced enzyme chem- 
istry, qualified to direct department, 600-bed 
teaching hospital; East. (f) Assistant Profes- 
sor, Bacteriology; state university; West. S3-3 
yg Bureau, Burneice Larson, Director, 900 
North Michigan Avenue, Chicago. x 





Microbiologist. Ph.D, or equivalent to initiate 
physiological-biochemical study of biological 
agents possibly involved in formation and sub- 
sequent alteration of coals and petroleums. Ex- 
perience with manometric and chromatographic 
techniques desirable. Apply with references and 
curriculum vitae to The Secretary, Research 
Council of Alberta, 87 Ave. and 114 St., Ed- 
monton, Alberta, Canada. 3/15 





OPENINGS IN SEPTEMBER. Associate pro- 
fessor of animal genetics; also assistant profes- 
sor of plant physiology; teaching, research. 
Direct graduate students apply immediately. 


Director, Department of Biolo ys St. Louis 
University, 1402 South Grand, Louis, Mo. 
3/15, 22 29 
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MEDICAL WRITER 


To work with Scientific Information 
Group in compilation of medical data 
and preparation of manuscripts for 
medical journal publication. B.S. or 
M.S. with background in chemical 
or biological sciences. Previous ex- 
perience preferred. Write stating 
qualifications and salary desired to 


Personnel Department 


WYETH 
Box 8299, Philadelphia 1, Pa. 














Medical Microbiologist, M.D. or Ph.D. for de- 
partment of microbiology in large midwest medi- 
cal center hospital, Applicant should have experi- 
ence in the broad field of diagnostic microbiology 
and an interest in research and teaching. Salary 
open. Box 73, SCIE E. 


» O» 











PHYSICIST 
for 
APPLIED RESEARCH AND 
DEVELOPMENT 


An independent laboratory has an 
opening for a classical physicist with 
experience in thermodynamics and 
mechanics. This man should be a cre- 
ative thinker with 3 to 5 years of 
laboratory experience. Some graduate 
training is desirable. Submit résumé 
to: 
Rand Development Corp. 
P.O. Box 3855 


Cleveland 10, Ohio 


























POSITIONS REQUIRING DEGREES IN 
MEDICINE OR SCIENCE: (a) Chemist; 
B.S. or M.S., experienced toxicology, clinical 
chemistry, physical methods, well trained in lat- 
est procedures; county health laboratory; to 
$6200; East. Bacteriologist; full charge 
of department, 100-bed closed staff hospital, 
affiliated large, outstanding clinic group; import- 
ant midwestern university center. (c) Immuno- 
chemist; Ph.D. trained biochemistry, immunol- 
ogy; central allergy research laboratory pre- 
paring extracts for test, treatment of allergic 
patients; $7500, very large eastern hospital. 
(d) Principal Chemist; Ph.D. for administra- 
tive appointment, central laboratory, state health 
department; Southeast. (e) Senior Research 
Physiologist-Pharmacologist; prefer trained re- 
production physiology; supervise research group, 
should be experienced animal physiology labora- 
tory; to $7500; eastern pharmaceutical house. 
Woodward Medical Bureau, 185 North Wabash, 
Chicago. x 








TECHNICAL WRITER 


To work with research scientists in 
compilation of experimental data 
and preparation of manuscripts for 
publication in journals devoted to re- 
search in biological sciences. B.S. or 
M.S. with background in chemical 
or: biological sciences. Previous ex- 
perience preferred. Write stating 
qualifications and salary desired to 


Personnel Department 


WYETH 
Box 8299, Philadelphia 1, Pa. 
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BOOKS + SERVICES » SUPPLIES + EQUIPMENT 








DISPLAY: Rates listed below — 
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lll PROFESSIONAL SERVICES ||i 





SUPPLIES AND EQUIPMENT Mm 





Project Consultation and Pro- 
duction Control Services in 
Biochemistry, Chemistry, Bacteri- 
ology, Toxicology — Insecticide 
Testing — Flavor Evaluation. 
WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2217-V * MADISON 
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Food & Drug PROBLEMS 


BACTERIOLOGICAL 


Pharmacologica 
|\\\|| SUPPLIES AND EQUIPMENT |i 


CHEMICAL 











“From the hand of 
the veterinarian 
to research” 


albino rats" 


Hypophysectomized 
Rats 


*Descendants of the 
§ pregpe- Deter and 


istar Strains 
a 
HENRY L. bbe nes D.V.M. 
President and Director 








THE CHARLES RIVER BREEDING LABS. 
Dept. B, Wilmi Mass. 














SPRAGUE-DAWLEY, 
INC. 


PIONEERS IN THE 
DEVELOPMENT OF 
THE STANDARD 
LABORATORY RAT 


OUR PLEDGE: Our insistence 
on the highest possible quality 
be sacrificed to 


will never 


quantity. 


Sprague-Dawley, Ine. 
P.O. Box 2071 
Madison 5, Wisconsin 


Phone: CEdar 3-5318 











SEND FOR DETAILS 
ON THE NEW, 
ULTRA-COMPACT 


GME-LARDY WARBURG 
APPARATUS 




















STAINS—GURR’S—INDICATORS 
FREE PRICE LIST 
ESBE LABORATORY SUPPLIES 
459 Bloor St., W. Toronto, Canada 














ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 
Price list on request 
DAN ROLFSMEYER CO. @ Ph. 6-6149 
Route 3, Syene Road, Madison, Wisconsin 










MEVALONIC 
ACID 14 


and other tagged compounds 
OF HIGH RADIOPURITY 


ISOTOPES ““courany INC. 
703 S. Main St. Burbank, Calif. 











LOVINS MICRO-SLIDE FIELD FINDER 


Now available directly from 









LOVING MICRO-BLIOR 
FIcLe FinoeR 
Me 801080180 
<AvALee BO TOO 

omy av 

Ww. et. 6. eue.ev 

maarme ect ee 

‘TROY. K.¥.U.8. A, 














Write for details. W. & L. E. Gurley, Troy, N. Y. 
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Madison, Wis. 


Ho.LrzMAN COMPANY 


Our continuous efforts to maintain the superiority of the Holtzman strain 
of albino rats are centered on the environmental, nutritional, and breed- 
ing aspects. We submit that your published report may be more accurate 
if you state that the rats were procured from us. We believe they are 
better than those produced elsewhere. 


Phone ALpine 6-5573 
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FARRAND. 




















For Monochromatic Illumination at 
Any Chosen Wavelength in the: 


UV-VISIBLE REGION 





ULTRAVIOLET REGION — between 220 and 440 millimicrons F 
— between 220 and 650 millimicrons 


VISIBLE REGION — between 400 and 700 millimicrons . 
INFRARED REGION — between 700 and 1400 FRCS 
INFRARED REGION — between 700 and 2800 millimicrons 


} eS 





Farrand Grating Monochromators are small, com 
pact and convenient to use 
orimeters, photometers, 
can be set up with auxi 
transmission, absorpti 
flection, fluorescence a 


with microscopes, col- 
and similar instruments and 
liary equipment for making 
on, emission, radiation, re. 
nd phosphorescence measure- 
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THE PLENTIFUL RARE EARTHS 








some facts about a clubby clan of elements that are rare in name only 


e got to thinking the other day 
Wi perhaps a lot of industry 
folks are passing up a dia- 
mond-studded opportunity because 
they believe the rare earths are 
unavailable in commercial tonnages. 
Nothing could be farther from the 
truth. Rare earths are not rare! Com- 
mercial salts of the rare earths are avail- 
able, right now, for prompt shipment 
in quantities from —_ to a carload. 
That the rare earths are so plentiful 

is due, in large part, to Lindsay. During 
the last 50 years, Lindsay has devel- 
oped the extraction and separation of 
rare earths to a high — 
New equipment and processes are 
now in operation at Lindsay’s West 
Chicago plant and are producing 
greater quantities of these versatile ma- 
terials in higher purities than before. 


FROM 57 THROUGH 71-—Some 
chemists call rare earths Lanthanides, 
Lanthanons or the Lanthanum Series. 
Actually they are not earths, but tri- 
valent metals, a rather amazing family 
of elements . . . atomic numbers 57 
through 71. They are grouped together 
because they are always found to- 
gether, with thorium and yttrium, in 
ores such as monazite, and all have 


_ Closely related properties. While rare 


earths are technically metals, Lindsay 
produces them in chemical salt forms— 
individually or in combinations. 








ATOMIC NUMBER ELEMENT 
39 Yttrium 
57 Lanthanum 
58 Cerium 
59 Praseodymium 
60 Neodymium 
62 Samarium 
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ATOMIC NUMBER ELEMENT 
63 Europium 
64 Gadolinium 
65 Terbium 
66 Dysprosium 
67 Holmium 
68 Erbium 
69 Thulium 
70 Ytterbium 
71 Lutetium 
90 Thorium 


SOME USES FOR RARE EARTHS 
LANTHANUM—As lanthanum oxide in 
a high refractive optical glass, particu- 
larly for aerial cameras and other in- 
struments. 

CertuM—Glass polishing. Scavenger in 
explosives production. Radiation pro- 
tection glass for atomic reactors. Opac- 
ifier for porcelain. Oxidizing catalysts 
in organic preparations. Ultraviolet 
light absorber. 

MixeEpD RarE Eartus—Misch metal for 
lighter flints and alloy uses. Motion 
sickness medication. Cores of arc car- 
bon electrodes. Aluminum and magne- 
sium alloys. 

PRASEODYMIUM «x NEODYMIUM—Di- 
chroic colorants for ceramic glazes and 
glass. Used in better grade sun glasses. 
They do not lower light permeability 
and index of refraction when used as 
colorant or decolorizer. Ceramic capac- 
itors. 

The rare earths are becoming in- 
creasingly important in the production 
of steel and steel alloys. Small quanti- 
ties added to the metal in the ladle re- 
sult in a strong, fine-grained steel. Steel 
thus treated has great resistance to low 
temperature oxidatios and corrosion. 


Stainless varieties have better hot and 
cold workability. Silicon and electrical 


grade steels have better electrical qual- 
ities. 

Rare earths added to cast iron act as 
powerful deoxidizers and help remove 
sulfur from the molten metal. They are 
responsible for cast iron that is resistant 
to scaling at higher temperatures and 
to certain corrosive atmospheres. In 
malleable metals, they act as a carbide 
stabilizer. 

Magnesium-rare earth-zirconium al- 
loys have excellent casting qualities 
and mechanical properties that make 
them ideal for important light-weight 
stressed components of aircraft engines. 

Other rare earth compounds are used 

extensively for waterproofing, mildew- 
proofing, weighting and dyeing of fab- 
rics and compounding printing inks 
and phosphors. 
LIKE AN ICEBERG-— You might com- 
pare uses for the rare earths to an ice- 
berg. What you see is only a small part 
of what lies undiscovered under the 
surface. In all probability, there is a 
real place for one or more of the rare 
earths in your operations. New uses— 
and profitable ones, too—are being dis- 
covered constantly. These versatile ele- 
ments offer so much promise in somany 
different ways they merit your investi- 
gation. 

To industries interested in the rare 
earths, we offer detailed technological 
data compiled over the years by our re- 
search staff. We will also furnish sam- 
ples for experimentation. 

And please remember . . . the rare 
earths are plentiful. Lindsay can sup- 
ply you with quantities from a gram to 
a carload. 
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A Completely New Series of STEREOSCOPIC MICROSCOPES 
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SPENCER EYELOPTIC 


True three-dimensional image 

Top quality optics . . . low reflection coated 
Reversible and inclined body 
Long working distance 
Large field of view 

Wide range of magnifications 
Broad selection of models 
Dove-gray EPOXY finish 
Advanced styling and design 
LOW PRICE 














] lus = the Revolutionary MAGNI-CHANGER... 
Desired magnifications simply “dialed-in” 
by rotation of calibrated cylinder. 
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Defense Products Plant, Keene, New Hampshire 
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